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U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-3-87

COVER PAGE

Lab Name.. WEYERHAEUSER Case No......... 3285H-1
SOW No..... ‘784 Q.C. Report No.. 161221

Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
01A-001 99268 02B-001 99271
01A-002 99276 02B-002 99279
01B-001 99269 04A-001] 99272
01B-001L 99275 04A-002 99280
01B-001M 99304 04B-001 99273
01B-002 99277 04B-002 990281
02A-001 99270 04C-001 99274
02A-002 99278 E1A-003 99282
02A-003L 99303 E1A-005 99296
Comment:

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I:

Value - If the result is a value greater than or equal to the instrument
detection 1imit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

U - Indicates element was analyzed for but not detected. Report with the
detection Timit value (e.g. 10U).
E - Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control Timits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is
less than 0.995

+ *0wn
]

w - As ﬁ?edr Sow M7 1
<:k3cﬁk€.: Noe MSA own Ssouﬂxexefs <~C:€Z()L.:)

- 00V



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-3-87

COVER PAGE

Lab Name.. WEYERHAEUSER Case No......... 3285H-1
SOW No..... 784 Q.C. Report No.. 161221

Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
E1B-003 99283 E4B-005 99301
E1B-005 99297 E4C-003 99788
E2A-003 99284 E4C-005 99302
E2A-005 99298

E2B-003 99285

E2B-005 99299

E4A-003 99286

E4A-005 99300

E4B-003 99287

Comment:

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I:

Value - If the result is a value greater than or equal to the instrument
detection 1imit but less than the contract required detection limit,
report the value in brackets (i.e., [10}). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

u - Indicates element was analyzed for but not detected. Report with the
detection limit value (e.g. 10U).
E - Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.
- Indicates value determined by Method of Standard Addition.
Indicates spike sample recovery is not within control limits.
- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is
less than 0.995
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Q. C. Report No... 161221

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-1
SOW NO... 784
DATE...... 11-3-87 UNITS.... ug/1
1 2
Compound Initial Calib. | Continuing Calibration
_______ U B U U U S .
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 Aluminum 1980 p
2 Antimony 807 10000 p
3 Arsenic joAa Qs a7 \wooocr 10100 O\ . 10100 o\ P
4 Barium 1980 10000 p
5 Beryllium 481 485 101 1000 995 99 A% aa P
6 Cadmium 489 494 101 1000 1030 103 \1o«4o \o4d P
7 Calcium 49800 10000 p
8 Chromium 506 496 98 1000 1010 101 \o20 (o2 P
9 Cobalt 474 491 104 1000 1010 101 \po2o ‘O22 p
10 Copper 542 518 96 1000 1000 100 aq™>» A} p
11 Iron 1990 10000 p
12 Lead AS\wo 4360 a7 10000 9980 100 10100 101 P
13 Magnesium 25000 10000 p
14 Manganese 513 507 99 1000 1020 102 o2 rooup
15 Mercury 1
16 Nickel 496 490 99 10000 10100 101 o300 \o’ P
17 Potassium 50200 50000 p
18 Selenium BH 7> \o\ \ogooo 9600 a0 9570 A6 P
19 Silver 509 1000 p
20 Sodium 50700 10000 P
21 Thallium 10000
22 Tin 1000 p
23 Vanadium 511 517 101 1000 1010 101 iovo \vou P
24 Zinc 3100 2990 96 1000 1030 103 o330 103 P
Other:
*Magnesium 10000 P
*Iron 10000 p
Cyanide
1 -Initial Calibration Source-> EPVA

2 -Continuing Calibration Source-> vaov%am'c
Jertuves o« ere
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110
4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace
* - alternate lines used for high levels:

Magnesium>40000 ug/1 and Iron>100000 ug/1



Form Il - 2

Q. C. Report No... 161221
3
INITIAL AND CONTINUING CALIBRATION VERIFICATION

LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-1
SOW NO... 784
DATE...... 11-3-87 UNITS.... ug/1
1 2
Compound Initial Calib. | Continuing Calibration
___________________________________________________________________________ a
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 Aluminum P
2 Antimony 10000 P
3 Arsenic an all \O2X 35 3> a- I A4 F
4 Barium 10000 P
5 Beryllium 1000 977 98 p
6 Cadmium 1000 ' 1040 104 p
7 Calcium 10000 P
8 Chromium 1000 L 1020 102 P
9 Cobalt | 1000 1010 101 P
10 Copper ' 1000 981 98 P
11 Iron 10000 P
12 Lead 10000 . 10100 101 P
13 Magnesium 10000 P
14 Manganese 1000 : 1010 101 P
15 Mercury 1
16 Nickel 10000 10200 102 P
17 Potassium 50000 ) P
18 Selenium K> 14 \O% 35 34 A7 - -
19 Silver 1000 P
20 Sodium 10000 P
21 Thallium 10000
22 Tin p
23 Vanadium 1000 1000 100 P
24 Zinc 1000 1040 104 P
Other:
*Magnesium 10000 P
*Iron 10000 P
Cyanide

1 -Initial Calibration Source-> EPR 2 -Continuing Calibration_Source-> Iv\orcxxwicy
Uertures or Bolker
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1



Form II - 3

Q. C. Report No... 161221

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-1
' SOW NO... 784
DATE...... 11-3-87 UNITS.... g/l
1 2
Compound Initial Calib. | Continuing Calibration :
______________________________________________ . |
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 Aluminum p
2 Antimony 10000 P
3 Arsenic 35 373 A - - ¢
4 Barium 10000 . P
5 Beryllium 1000 961 96 939 94 p
6 Cadmium ~ 1000 1050 105 1050 105 P
7 Calcium 10000 p
8 Chromium 1000 1010 101 1000 100 P
9 Cobalt 1000 1010 101 996 100 P
10 Copper 1000 958 96 930 93 P
11 Iron 10000 p
12 Lead 10000 AO\CO \O\ \O\OO \O\p
13 Magnesium 10000 P
14 Manganese 1000 1010 101 998 100 P
15 Mercury 1
16 Nickel 10000 \o»co \oD o200 \NOATPD
17 Potassium 50000 : p
18 Selenium 1> 42 (oQ 35 35 ‘oo 3¢ \o3¢g
19 Silver 1000 P
20 Sodium 10000 P
21 Thallium 10000
22 Tin ' P
23 Vanadium 1000 996 100 a79 98 P
24 Zinc 1000 1050 105 1040 104 P
Other:
*Magnesium 10000 P
*Iron 10000 P
Cyanide

1 -Initial Calibration Source-> Q@A 2 -Continuing Calibration Source >"S*\°\"%GUHC
Vernkures or Vo lkec
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1
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Ferall - <
Q. €. Report Ne. ESQ\?Z-'\
‘ INITIAL AND CONTINUING CALIDRATION VERIFICATIONS

LAD MAME &&%ﬁ&mﬁéﬁ% ‘CASE MO, _25..3__}9-359“\
SON 0. ’1%'—(
DATS W\~ >-%7] =3 |

Sompoupd  ___latetal Caltb. ! conumug Caltbrationd
Mecals:  [Trus Velue| Pound

Iw
1.
3
IE
§
I8

3. Areente | 9\ A hesll s 23S o] 2SS ho|| €

£
g [
3

10. Copper
i3, Izon
.+ 12, Lead _ A G “q ol S |13S - el |
' 13. Hagnesium - : -
" 14, Menganese ' _ ‘
3. Nercury
16, PRickel
17, Potassipa
18. Selenius | A< |32 lad] 5 194 ilE
19. 8iiver

1

al. Thallium

Cyanide
! Tatetsl Calibration Source_ CPA 2 Conttnuing Calidrattion Source_[(da ker
3 Control Limites Mercury and Tia 60-120; All Other Compounds 90-110
§ fodicate Analycscsl Mothod Used: P = ICP/Plame AA; P - Purnace
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Form I11 - 1

Q. C. Report No.. 161221

BLANKS
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-1
DATE...... 11-3-87 UNITS.... ug/1
MATRIX... WATER
Initial Continuing Calibration Preparation Blank
Preparation Cal. Blank Value
Compound 1 2 3 4 1 2
Metals:
1 Aluminum 10U 10U 10U 10U 10U
2 Antimony 60U 60U 60U 60U 60U
3 Arsenic 30U 30U
4 Barium 2.0U 2.0U
5 Beryllium 2.0V 2.0U 2.0U 2.0U 2.0U
6 Cadmium 3.0U 3.0U 3.0V 3.0U 3.0U
7 Calcium 6.0V 6.0U 6.0V 6.0U 6.0U
8 Chromium 3.0V 3.0U 3.0V 3.0U 3.0U
9 Cobalt 3.0U 3.0U 3.0U 3.0V 3.0U
10 Copper 3.0U 3.0V 3.0U 3.0U 3.0U
11 Iron 4.0V 4.0U 4.0U 4.0U 4.0V
12 Lead 60U 60U 60U 60U 60U
13 Magnesium 3.0V 3.0V 3.0V 3.0U 3.0U
14 Manganese 2.0V 2.0V 2.0V 2.0U 2.0U
15 Mercury
16 Nickel 15V 15U 15U 15U 15U
17 Potassium 200U 200U 200U 200U 200U
18 Selenium 40U 40U : ,
19 Silver 6.0V 6.0U 6.0V 6.0U 6.0U
20 Sodium 10U 10U 10U 10U 10U
21 Thallium 40U 40U 40U 40U 40U
22 Tin 30U 300 30U 30U 30U
23 Vanadium 3.4 2.6 3.2 3.4 3.4
24 Zinc 2.0U 2.0U 2.0U 2.0U 2.0U
Other:
*Magnesium 300U 300U 300U 300U 300U
*Iron 100U 100U 100V 100U 100U
Cyanide

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1
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LAB NAME. .

Pr

___________________________________________________________________________

Me

0

Cy

eparation
Compound

tals:
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
ther:
*Magnesium
*Iron
anide

WEYERHAEUSER
11-3-87

Initial
Cal.

AN

Q. C. Report No.. 161221
BLANKS

Continuing Calibration
Blank Value

15U
200U
DU
6.0U
10U
40U
30U
8.4
2.0U

300U
100U

Form III -

CASE NO..
UNITS....
MATRIX. ..

* - alternate lines used for high levels:

Magnesium>40000 ug/1 and Iron>100000 ug/1

2

3285H-1

Preparation Blank

L

6



Fore 11 - >
1 Qo €. .‘”'t o, \(e\D2-\

LAD WAME 2usec ' CASE 0. SAS 22 %Stk -\
DATE \W\-D-% 77 iTs |¢_4€ ‘!: '
' Netris MQQE(
S I A . —

. laitdal Continuing Gslibrstion
Preparation Calidrsticn t ‘ Blenk Value Prepsration Blank|

Coapound Blsnk Value ‘3 3 & 11 3 2 |
Metele: ‘
i. Aluainum
2. Antimony
3. Arsenic S\ A (A — ~ -
4. Bariuas '
S. Berylliua
6. Codmiua
7. Calcium
8. Chroaius
9. Cobdalt
10. Copper
11, lron
12, Lead E=Iv% w1 2ul ) — -
13. Megnessum ”
14. Nanganese
1S. Hercury = 1
46, Rickel
§7. Potassius
18, Seleniua DL 122w 2w | — -
19. Silver
20. Sodium
21. Thalltus
2. Tia

23. Vanadium
24, 2ne *
Other:
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Form IIf —

j Q. C. Report Wo. 2o\ DD-\
N o

LAD BANE _ \naeucer ' CASE WO, _DD¥S\4 -\
DATE \\--vyg'z L U [

Netrix _(, 2&. .57

—~ R (R ____]

: loicial Continuing Galibration
Preparstion Calibration * ‘ unk Yelue Prepsration Blank|

Compound | Blenk Value ] 1 ‘2 3 & 11 1 2
Metalo: -
1. Aluainua '
a. Antimony
3. Arsenic S A A, THu T Hu
4., Barius
S. Beryllium
6. Cadmium
7. Calcium
8. Chroaium
9. Cobalt
10. Copper
11, Irom
12. Lesd DA : =1VN - — —
13, Magonesiua |
14, Mengsnese

1S, Mercury
6. Rickel
§7. Potassium
18, Seleniua S A TDA L DU | 2
19. 8tilver
20. Sodiva
21. Thalliva
2. T

23, Venadium
24, 2inc °
Other:

Cysnide




Fors 11} - S

i Q. C. ..’Q'C Bo. \g&ﬁ’l"\
BLANKS -

wmmgxbm | cASE M0, _SAS 30YSH-
DATE A\ =22 )

NITS ) '#i E -
Matris .l_., 20..&?.(

. Inicial Continuing Galibration
Preparation Calibration r ' Blank Value Preparation Blank

Compound Blank Value 1 2 3 s 11 1 2
Netals: | - - '
. Aluainus '
- 3. Antisony
3. Arsenic
4. Berius
5. Berylliua
6. Cadmius
7. Calcium
8. Chroaiua
9. Codalt
10. Copper
31. Izon .
12. Llead A Hlaw | - - -
13, Haguesium
14. Manganese
1S, Mercury
16. Nickel

17. Potassiuva
18. Seleniua A DA ITHDU | — o
19. $iiver

20. Sodiua
21, Thalifus
2. Ia
2S. Venadium
24. Zine / °
Other: |
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Form IV

Q. C. Report No.. 161221
ICP INTERFERENCE CHECK SAMPLE

LAB NAME.. WEYERHAEUSER CASE NO............... 3285H-1
DATE...... 11-3-87 Check Sample ID....... ICS
Check Sample Source...
Units................. ug/1
1
Compound Control Limits 2 Initial Final
Metals: Mean StdDev True Observed %R Observed %R
1 Aluminum 508000 - - - -
2 Antimony - - - - -
3 Arsenic . J0U - 20U -
4 Barium 483 - - - -~
5 Beryllium 474 460 97 440 93
6 Cadmium 909 920 101 974 107
7 Calcium 516000 -~ -_ - -
8 Chromium 513 491 96 492 96
9 Cobalt 478 473 99 482 101
10 Copper 534 520 97 494 93
11 Iron 203000 - - - -
12 Lead - 4850 4670 926 4670 96
13 Magnesium 509000 - - - -
14 Manganese 531 538 101 b46 103
15 Mercury - - - - -
16 Nickel 916 874 95 902 99
17 Potassium ~ - - - -
18 Selenium - “ow - “Lou, -
19 Silver 993 - ~ - -
20 Sodium - -~ - - -
21 Thallium - -~ - - -
22 Tin - - - - -
23 Vanadium Y4745 So% \07 S\ \oR
24 Zinc 973 948 97 9883 102
Other:



Q. C. Report No... 161221

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-1
DATE....... 11-3-87 EPA Sample No....... 01A-001
Lab Sample ID No.... 99268
Units.. ug/1
MATRIX... WATER
1 ' 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic 22 21> “.H
4 Barium NC
5 Beryllium 2.0U 2.0 NC
6 Cadmium 3.0V [ 3.0 ] NC
7 Calcium NC
'8 Chromium 18 17 6.2
9 Cobalt [ 4.0 1l 3.8 1 NC
10 Copper 555 579 4.2
11 Iron NC
12 Lead 512 : 534 4.3
13 Magnesium NC
14 Manganese 210 217 3.2
15 - Mercury NC
16 Nickel 15U [ 18 ] NC
17 Potassium ) NC
18 Selenium { i 1 [ S J 27
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium [ 13_] [13 ] 0.61
24 Zinc 378 388 2.7
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[}S-D}/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) less than CRDL



Form VI

Q. C. Report No... 161221

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-1
DATE....... 11-3-87 EPA Sample No....... 02A-002
Lab Sample ID No.... 99278
Units.. ug/1
MATRIX... WATER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic 5% S6 3.5
4 Barium NC
5 Beryllium 2.0U 2.0U NC
6 Cadmium [ 3.7 11T 3.7 ] NC
7 Calcium NC
8 Chromium 35 34 2.0
9 Cobalt [ 4.5 1L 5.2 ] NC
10 Copper 574 635 10
11 Iron NC
12 Lead 659 642 2.5
13 Magnesium NC
14 Manganese 333 317 4.9
15 Mercury NC
16 Nickel [ 16 1 21 ] NC
17 Potassium NC
18 Selenium ( )] wj {o‘ o _] 2
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium [ 19:) [ 20 ] 3.0
24 Zinc 590 571 3.3
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[}S-D]/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) Tess than CRDL



Form VI

Q. C. Report No... 161221

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-1
DATE....... 11-3-87 EPA Sample No....... E2A-005
l.ab Sample ID No.... 99298
Units.. ug/1
MATRIX... WATER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic [ =3 J [ ] J \ >
4 Barium NC
5 Beryllium 2.0 U 2.0U NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium [ 6.1 1L 7.6 ] NC
9 Cobalt 3.0U 3.0U NC
10 Copper 84 65 26
11 TIron NC
12 lead 174 153 13
13 Magnesium NC
14 Manganese 51 45 12
15 Mercury NC
16 Nickel 15U 15U NC
17 Potassium NC
18 Selenium DU DU w o
19 Silver NC
20  Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium [ 11 J [ 12 J 12
24 Zinc 174 137 * 23
Other:
Cyanide
* Out of Control
1 to be added at a later date. 2 RPD =[}S-D|/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) Tess than CRDL

<



LAB NAME _u.).eaée&mm(
DATE ___\\->-%7

FPora VI

Q.C. Regport Ne. \(L\272-1
INSTRUMENT DETECTION LIMITS AND |
Me¥viod CONTROL SAMPLE — \
casg M. SAS- DAISH

LCS UNITS /
s (Circle Oune)
— R-aquirod Detection Instrument Detoccionv' .--:\e\-\\od—-—“
Compound Liaits (CRDL)-ug/l Limies (IDL)-ug/l | Control Sample
ICP/AA Furnace | True Found 2R
Metals:
1. Aluminum |
2. Antimony " |
3. Arsenic 10 30 4 \0O | AL A 1|
4. Bariunm | I
S. Beryllium s 2 So | o |wel|
6. Cadmium s 3 So | So |\oo
7. Calciua . | ] |
8. Chroaiua 10 2 \oco |0 [\o3l|
9. Cobalt 50 > Soo |suo ok ]|
10. Copper 25 =) ASO | 2.6 W06 ||
11. Iron . - 1 |
12. Lead \O LO > \OOO |\ OO |\oo ||
13. Magnesium
14, Manganese
15. Mercury e
16. Nickel ) \S {00 |U\R_|\WoS|
17. Potassium
18. Selenium \o 40 > 250 |26 |\O%
19. Silver
20. Sodium
2l. Thallium
22. Tin _ )
23, Vanadium 50 2 Se0 |S2¢6 \OS
24, 2ine 20 2 200 | 2\4 |\O7
Other:
Cyanide
3 ~-13



Pora V1I

Q.C. Rgport Mo, \GA22 -

INSTRUMENT DETECTION LIMITS AND .

Me¥viod CONTROL SAMPLE — 2.

LAB NAME _u.).e.\née_AnM( case M. SAS- DAISH
DATE __ \(->-%7] LCS UNITS @ ng/xg
: (Ctrclc One)

— R-ag_i_nd Detection Inscrument Detection .--:&z\r\nod—-!-i
Compound Limits (CRDL)-ug/l Limits (IDL)-ug/l | Control Sample

ICP/AA Furnace | True Found 2R
Metals:
1. Aluminum |
2. Antimony 1 |
3. Arsenic 10 >0 | oo | Ao Ao ||
4., Barium | I
S. Beryllium| s 2L so | aa |a
6. Cadmium S i) <o | S\ o2
7. Calciun . l J
8. Chromiua 10 2 OO [\ [uwWwa |
9. Cobalt 50 3 soo 936 o]l
10. Copper 23 > 250 [260 [\0Y ]|
11. Iron . ' | I
12. Lead \O GO > \OCO |\020 |\02 ||
13. Magnesiua
14, Manganese
15. Mercury .
16. Nickel 40 \S _ A0 422 |\ 0S
17. Potassiua
18. Seleniua \O A0 > 250 |22\ |\G |
19. Silver
20, Sodium
21, Thalliua
22. Tin . )
23, Vanadium 50 2. Soo |s22 |\od
24, Zinc 20 2 200 |20 |LWoS|
Other: |
Cyanide

B -13

056



Form VIL

Q.c. ‘.’ott No. \.C’\,')v‘l'\
INSTRUMENT DETECTION LINITS AND
Me¥viod CONTROL SAMPLE -7

LAB NAME _“_)_&@M( casg 0. SAS- 3AISH
DATE __\\. >- %] LCS UNITS _ (Tug/D\  mg/ug
. “(Circle One)

R-oqu?ud Detection Instrument Detection a—--\:\e,'r\-sod:—_!.i

Compound Limits (CRDL)-ug/l Limits (IDL)-ug/l | Control Sample
ICP/AA Furnace || True  Found 2R
Mecals:
1. Aluminuas |
2. Antimony 1 |
3. Arsenic 10 30 A oo |las |as i
4. Bariua | |
S. Berylliusm s 2 So _|w’a |ag . |
6. Cadmium ] ) SO | 1Agq |14a%
7. Calciua . J | i
. Chromiua 10 = \oO | o jlor |l
9. Cobalt 50 > soe | s33 1%l
10. Copper 25 ) 2AS0 | 2.6\ LCL"_L]_I
11. Iren | ' | |
12. Lead \O GO > 1000 _|\ooo |vwol|
13. Magnesium
14, Manganese
15. Mercury ny
16. Nickel 40 \S Hoo |a3\ |o%
17. Potassium
18. Selenium \O 10 > 2SO 6 [fN\o
19. Silver
20. Sodium
21. Thalliua
22. Tin _ :
23, Vsnadiua S0 2 Soo |sS24 \Og.
24, Zine 20 2L 200 123\H ]\O7
Other:
Cyanide
3 -13



WEYERHAEUSEﬁ TECHNOLOGY CENTER
Analytical Laboratories
Tacoma, Washington

REPORT Service Request \Cp \2

1509} ‘ove) Plame AAS

e Ci\Xec
'S
S o ?\Q’ Docte. EQ e | Found | 7o Phane |
x O. 2D Rec.
[N ’ | S e ————— 4 e ™
7§ 1 - d

Wecoquactz \0-\a-27 \coo 00 ao 200 U

© (
(AP BE \ooo | \\oo \\ o 200U
Microguodtz [\0-2\-87| \oco | \oco Lo O 200 W

o \
G\a.ss ' ,L \OOO VOOO \O0O 2.0 U

‘\c_c'oquc&kz \O-23-37] \0OO oo | \OO 200U

o |
CGlass A \ooo | \OOC | \DO 200U
Approved ] Date J_L-_@:gg Notebook

Page Number - 0 5 8

FORM 4700-2 10/79 PRINT SHOP/TACOMA



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-20-87

COVER PAGE

Lab Name.. WEYERHAEUSER Case No......... 3285H-2
SOW No..... 784 Q.C. Report No.. 161222

Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
01A-006 99305 04A-006 99309
01A-009 99327 04A-009 99331
01B-006 99306 04B-006 99310
01B-009 99328 04B-006L 99326
02A-006 99307 04B-009 99332
02A-009 99329 04C-009K 99333
02B-002M 99334 E1A-004L 99311
02B-006 99308 E1A-007 99312
02B-009 99330 E1B-007 99313
Comment :

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I:

Value - If the result is a value greater than or equal to the instrument
detection limit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

U - Indicates element was analyzed for but not detected. Report with the
detection limit value (e.g. 10U).
E - Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control Timits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is
less than 0.995

+ *own
1



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-20-87

COVER PAGE

Lab Name.. WEYERHAEUSER Case No......... 3285H-2
SOW No..... 784 Q.C. Report No.. 161222

Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
E2A-007 99314

E2B-007 99315

E4A-007 99316

E4B-007 99317

E4C-007L 99318

Comment :

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I: :

Value - If the result is a value greater than or equal to the instrument
detection Timit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA)

U - Indicates element was analyzed for but not detected. Report with the

detection limit value (e.g. 10U).

Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is

less than 0.995

[na
1

+ 20w
1

- 006



Form II - 1

Q. C. Report No... 161222

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-2
SOW NO... 784
DATE...... 11-20-87 UNITS.... ug/1
1 2
Compound Initial Calib. | Continuing Calibration
___________________________________________________________________________ 4
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 Aluminum 1980 P
2 Antimony 807 10000 P
3 Arsenic “ o ¢$so a(, \ocococo 10100 \ON 10200 o2 P
4 Barium 1980 10000 P
5 Beryllium 481 471 98 1000 999 100 1010 101 P
6 Cadmium 489 475 97 1000 1020 102 1030 103 P
7 Calcium 49800 10000 P
8 Chromium 506 493 97 1000 1010 101 1020 102 P
9 Cobalt 474 477 101 1000 1010 101 1010 101 P
10 Copper 542 513 95 1000 996 100 1000 100 P
11 Iron 1990 10000 P
12 Lead 46 4260 9260 10000 10100 101 10100 101 P
13 Magnesium 25000 10000 P
14 Manganese 513 1000 P
15 Mercury 1
16 Nickel 496 469 95 10000 10100 101 10200 102 P
17 Potassium 50200 50000 P
18 Selenium w040 AU\ A0 0000 \w\co \ot \o200 \92)p
19 Silver 509 1000 P
20 Sodium 50700 10000 P
21 Thallium 10000
22 Tin 1000 P
23 Vanadium 511 506 99 1000 1010 101 1010 101 P
24 Zinc 3100 2900 94 1000 1020 102 1020 102 P
Other:
*Magnesium 10000 P
*Iron 10000 P
Cyanide

1 -Initial Calibration Source-> %A 2 -Continuing Calibration Source->
Tvoraanic de,u\ku,\"e,s e}y ’\Ba»t.gc‘

3 - Control Limits: Mercury and Tin -> 80-120; AIT Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

030



Form II - 2

Q. C. Report No... 161222

: 3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-2
SOW NO... 784
DATE...... 11-20-87 UNITS.... ug/1l
1 2
Compound Initial Calib, | Continuing Calibration
___________________________________________________________________________ 4
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 ATuminum P
2 Antimony 10000 P
3 Arsenic oo 10200 o2 10100 \o\v P
4 Barium 10000 P
5 Beryllium 1000 1010 101 1010 101 P
6 Cadmium 1000 1030 103 1030 103 P
7 Calcium 10000 P
8 Chromium 1000 1020 102 1010 101 P
9 Cobalt 1000 1020 102 1010 101 P
10 Copper 1000 1010 101 1000 100 P
11 Iron 10000 P
12 Lead ' 10000 10000 100 9990 100 P
13 Magnesium 10000 p
14 Manganese 1000 p
15 Mercury 1
16 Nickel 10000 10200 102 10200 102 P
17 Potassium 50000 P
18 Selenium LOCOO \O300 LoD \o\oco \o\ Pp
19 Silver 1000 P
20 Sodium 10000 P
21 Thallium 10000
22 Tin P
23 Vanadium 1000 1020 102 1010 101 P
24 Zinc 1000 1020 102 1020 102 P
Other:
*Magnesium 10000 P
*Tron 10000 P
Cyanide

1 -Initial Calibration Source-> Efi?f\ 2 -Continuing Calibration Source->
TTwordowtc \Jeathwyes ov &ktf’

3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

. 051
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L il- G
Q. C. Report N, \G \22-2
INITIAL AND CONTINUING CALIBRATION VERIPECATION®

wm&)ﬁ&&n\_}m& CASE WO, __ D2 25N -2
SO¥ 90, g

M\ ~2o0-R7 oNiTs Lo f,:
] Iatessl Cald.! Continutag Celibdrition

Q‘-‘F , = ————
Metals |Zeue Value| Found | BB ||True Yelue| Found | 3 | Found | I |Mtecneat
] T

3. Arsenic S = W BeTA 2rX | R

—

10. Copper
81. lzen
82. Llssd
13. Magnesiua : 1 -
14, Mangsnase : *
1S. MNezcury
16. Nickel
87. Potassi
18, Selenius ' 2 2> IA4iz= 94l &
19. $ilver
0. Sodium
2. Thelliem
2. M X . 1
33, Yenadivm
24, 3tne

Ocker: :

Cyentde ‘
! tategal Calidration Source ELA 2 Councinuing Calidbration mu&gg_
3 cootrol Limits: Mercury end Tia 80-120; All Other Compouads 90110

4 1adicete Analycicol Mothod Useds P ~ ICP/Plame AAs P - Purnace




Nﬂ_hkae&gaﬂz

form 12 -7
Q. C. Raport W, \G\22-2
INITIAL AND CONTINUING CALIBRATION VERIPICATION?

‘CASE WO
°
SOV 0.

AN ESH-D

g

Cont

——

Terve Value

g

{sutng Calibraticnd
7

L

—:—
Found

13.

14,

A

Qe

\O%

1og

—

34, 2ne

Othar:s

Cyanide

! 2atetel Calibracion Source EPA 2 Contiouing Calidraeson Source (g \cec
3 Control Limftes Mercury snd Tim 00-120; All Other Compounds 90-110

¢ fudicace Anslyticsl Method Useds

P = ICP/Pleme AA} P - Purnace



LAB NAME. .

Preparation

Compound

WEYERHAEUSER

11-20-87

Initial

Cal.

Form III - 1

Q. C. Report No.. 161222
BLANKS

CASE NO..
UNITS....
MATRIX. ..

Continuing Calibration
Blank Value

3285H-2

ug/1
WATER

Preparation Blank

Metals:

1 Aluminum
2 Antimony

Arsenic
Barium

Beryl1ium

Cadmium
Calcium

Chromium

Cobalt
Copper
Iron
Lead

Manganese

Mercury
Nickel

Potassium
Selenium

Silver
Sodium

21 Thallium

22 Tin

23 Vanadium

24 Zinc
Other:

*Magnesium

*Iron
Cyanide

3
4
5
6
7
8
9
10
11
12
13 Magnesium
14
15
16
17
18
19
20

15U
200U
40U
6.0U
10U
40U
30U
2.0V
2.0U

300U
100U

1 2 3
10U 10U 10U
60U 60U 60U
30U 30U 30U
2.0U 2.0U 2.0U
2.0 2.0U 2.0V
3.0 3.0U 3.0U
6.0U 6.0U 6.0V
3.0 3.0 3.0
3.0V 3.0 3.0V
3.0U 3.0V 3.0U
4.0 4.0U 4.0U
60U 60U 60U
3.0 3.ou 3.0U
2.0V 2.0U 2.0U
15U 15U 15U
200U 200V 200U
40U 40U 40U
6.0U 6.0U 6.0V
10U 10U 10V
40U 40U 40U
30U 30V 30U
2.0U 2.0 2.0U
2.0U 2.0U 2.0U
300U 300U 300U
100U 100U 100U

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

15U
200U
40V
6.0V
10U
40U
30U
2.0U
2.0U

300U
100U

&3

“~
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T Yors 111 —
) Q. €. Raport Wo. \G\22-2
BLANRS N
LAD WA L Sec ' CASE 0, 32 B3S -2

DATE \\- 2O -7 [ )% ] 'ﬁﬁzl
' Hetzis (o 29£&¢

i Iaictial Continuing €sitbretion
Preparstica Calfibretican m. ' Blsnk Velue Preperstion Blank
e — . T——

Coupound Blenk Value ‘2 3 & N 1 2
Ketals: ~
i, Aluaious |
2. Aatimony
3. Arcenic 2 A 24 | 2A
4., Barius

. Berylliua

6. Codmium
7. Caleiun

8. Chroaiua

9. Codalt

10. Copper

11. Izon

12. Lesd -1V G | 1-1=

13. Magoesiue
14, Nangsnese

is. Mercury

16. Rickal

17. Potassiue

18. Selenium DA DU | DATTU

19. 8ilver
’.00 wlﬂ

2. Thalliue

2. Ma

23, Yanadiva

24, Zine °

Other?

ggu.
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Yora 111 - &
j Q. C. Repore Bo, \(\22-2
——
LAB BAME U Sec ' CASE W0, > B3S W -0

DATE \-20-%77 miTs |%z,
' Hatrix (. Zgie,(

o ——

. Iaitial Continuing Gelibration
Preparation Calidration i ‘ Blauk Vslue Preparation Blank
Compound Blaok Valve 1 ‘2 3 § | :
Metals:
s Aluainus
2. Aatimony
3. Arsenic
4. Barius
3. Beryllium
6. Codmnium
7. Coleium
8. Chroaius
9. Codalt ‘
10. Copper 1 Hr
i1, Iron | .
12. Lead
13, Magnesius

14, Manganese

1S. Mercury
16. Hickel
17. Potassiua
§8. Seleniua DA 12U
i9. 8ilver
20, Sodiua
2. Thailiua
2. TMa
&3, VYenadiua
24, 21ne °
Others |

Cyanide

. 041
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WEYERHAEUSER TECHNOLOGY CENTER
Analytical Laboratories
Tacoma, Washington

Service Request N\ D2 - 2

REPORT Page of
oscmrmion | ‘tascone | AS | Be [ Col | Ce |Co [Cuw [ Qb [N [Se |V =278
ot B, | 2a4 (20 230w [ ] [2u 3w [7] [su 2% 2w [[2])
0\ 2 22U | 2A 33U (3] | 3w U | B \ S DU 2 A [ 2w
~ 3 2u (24 [ 3u 1B 13U 3] [ »u 'su |3 a2k |au
o Bl | NI EE 2y [ Jl[e] hsw 3w 2w [\o )
\ 2 22U 2L | B | AN 3w [V ][] hsw B 2w [8])
LB 3 2u 2w [3u 1w ] [3u [2] 30 su 3w (2« [[®]

FORM 4700-1 2/86 PRINTING SERVICES/TACOMA




Form IV

Q. C. Report No.. 161222
ICP INTERFERENCE CHECK SAMPLE

LAB NAME.. WEYERHAEUSER CASE NO..::sssacsansis 3285H-2
DATE...... 11-20-87 Check Sample ID....... ICS 033+
Check Sample Source...
1% [ - SRS I ug/1
1

Compound Control Limits 2 Initial Final
Metals: Mean StdDev True Observed %R Observed %R

1 Aluminum 508000

2 Antimony

3 Arsenic — 3owU -_ O -
4 Barium 483

5 Beryllium 474 446 94 447 94
6 Cadmium 909 883 97 889 98
7 Calcium 516000

8 Chromium 513 491 96 496 97
9 Cobalt 478 459 96 463 97
10 Copper 534 515 96 517 97
11 Iron 203000

12 Lead 4850 4550 94 4560 94
13 Magnesium 509000

14 Manganese 531

15 Mercury

16 Nickel 916 873 95 857 94
17 Potassium

18 Selenium S “ow - “ow -
19 Silver 993
20 Sodium
21 Thallium
22 Tin
23 Vanadium 47s  S02 W6 Fod 6
24 Zinc 973 920 95 924 95

Other:




Form VI

Q. C. Report No... 161222

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-2
DATE....... 11-20-87 EPA Sampie No....... 01A-006
Lab Sample ID No.... 99305
Units.. ug/1
MATRIX... FILTER
1 2
Compound Control Limit Sample Dupliicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic u\ 3% S
4 Barium NC
5 Beryllium 2.0U 2.0V NC
- 6 Cadmium [ 3.3 ] 3.0U NC
7 Calcium NC
8 Chromium 21 20 5.2
9 Cobalt [ 3.8 ] 3.0U NC
10 Copper 650 652 0.26
11 Iron NC
12 Lead 555 550 1.1
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel [ 17 10 20 ] NC
17 Potassium NC
18 Selenium Y A\ <
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium 11 10 7.9
24 Zinc 355 342 4.0
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[|S-D}/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) less than CRDL



Form VI

Q. C. Report No... 161222

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-2
DATE....... 11-20-87 EPA Sample No....... E2B-007
Lab Sample ID No.... 99315
Units.. ug/]
MATRIX... FILTER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
Antimony NC
3 Arsenic {: 7 i) =Y ;} o
4 Barium ' NC
5 Beryllium 2.0U 2.0V NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium 11 14 19
9 Cobalt 3.0U 3.0U NC
10 Copper 39 30 25
11 Iron NC
12 Lead 111 98 13
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U 15U NC
17 Potassium NC
18 Selenium HA {‘-\ ] NC
19 Silver ' NC
20 Sodium NC
21 Thallium NC
22 Tin ‘ NC
23 Vanadium 2.0U 2.0U
24 Zinc 102 92 11
Other:
Cyanide
* Qut of Control
1 to be added at a Tater date. 2 RPD =[|S-D|/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) less than CRDL

T



Q. C. Report No... 161222

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-2
DATE....... 11-20-87 EPA Sample No....... 04C-009K
Lab Sample ID No.... 99333
Units.. ug/1
MATRIX... FILTER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic 3\ >\ o
4 Barium NC
5 Beryllium 2.0U 2.0V NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium 18 13 34
9 Cobalt [ 3.1 ] 3.0U NC
10 Copper 178 194 8.5
11 Iron NC
12 Lead 450 456 1.3
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel [ 18 ] 15U NC
17 Potassium NC
18 Selenium [: “ j) ‘: G i) NC
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23  Vanadium 5.6 5.3 6.9
24 1Zinc 217 222 2.3
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[|S-D|/((S+D)/2)]1 x 100

NC - Non calculable RPD due to value(s) less than CRDL

. 046



HSMﬂ_AL&%f&m&mmx
DATE

Fora VI

Q.C. Report Mo, \(\22-2
INSTRUMENT DETECTION LIMITS AND .
Meviod CONTROL SAMPLE - \

CASE NO.
LCS UNITS

SAS - P2ABSH
(og/L\  =g/xg

R
- (Cirele One)

l.equiud Detection

Instrumsent Detection

Mevnod I

Compound Liaits (CRDL)-ug/1 Limits (IDL)-ug/l | Control Sample
ICP/AA Furnace | True Found 2R
Metals: l
1., Aluminua | J
2. Antimony 1 | 1
3. Arsenic 10 230 o oo [vor |voul]
4. Bariua | I
S. Beryllium s 2 <o | wa AR
6. Cadmiua S > So |9’ a8
7. Calciua . l J
8. Chromiua 10 > \oo | wo |\\ol|
9. Cobalt 50 > So0 | s2\ |\o4 ||
10. Copper 25 > 2So | 255 o2 ||
11. Iron | ' l I
12. Lead \O GO > \O00 |\O30 |\o3 |
13. Magnesium
14, Manganese
15. Mercury .
16. Nickel 40 \S 400 o ho>|
17. Potassium
18. Selenium \O 4o ) 250 253 |wo\
19. Silver
20, Sodium
21. Thallium
22. Tin ; )
23, Vanadium 50 2 SO0 | S\e 1V05
24, Zinc 20 2 200 |2\ |\06
Other:
Cyanide
B-13



LAB

Mﬂ_JAL&%H&GQ&&(

Fora VIl

Q.C. Report No. \G\272-2
INSTRUMENT DETECTION LIMITS AND
Meoviod CoNTROL SAMPLE - >
casg 0. SAS - 3AISH

LCS UNITS

—ally s

(Circle One)

Compound

i;quirod Detection

Inscrument Detection

Limits (CRDL)-ug/l

Limics (IDL)-qu£
ICP/AA Furnace

ST S BT DOV ACD S

Mevwod,

Control Sample

True Found

R

Meacals:

1.
2.
3.
4.
3.
6.
7.
8.
9.
10.
11.
12.
13.
14,
13.
16.
17.
18.
19.
20.
2.
22.
23.
24,

Other:

Aluninum

Antimony

Arsenic

10

\oQ | &

A\

Barium

| -

Berylliua

So | 1a

Cadaiua

SO |\

Qs

Calciun

Chromiun

10

oo [\ w2

Cobalt

30

SO0 | 524

(os'|

Copper

23

250 |22

o>l

Iron

1

Lead

\O

\ocQ |\o20

|
|
Q%l
|
I
|
|
|

02|

Magnesium

Manganese

Mercury

Nickel

Qoo |4A\?

\O

Potassium

Selenium

\D

4o ~

aSo {276

\O

Silver

Sodiun

Thallium

Tin

Vanadium

30

Sos |s\¢

\CDT?

Zinc

20

PP

200 | 2\

Cyanide

B-13



LAB NAME _x..le.u%zéuaﬂ.u’.(
DATE

Form VII

Q.C. Report Mo, \(G\21-2
INSTRUMENT DETECTION LIMITS AMND
Medviod CONTROL SAMPLE -
casg 0. SAS- D2AISH

. LCS UNITS ug/L ng/kg

: (Circle One)
— R-Aqu?rod Detection Instrument ‘Dotcction - Me Vod, | i
Compound Limits (CRDL)-ug/l1 Linits (IDL)-ug/l | Control Sample

ICP/AA Furnace || True  Found 2R
Metals: I
1. Aluminua | '
2. Antimony 1 | 1
3. Arsenic 10 >0 2 \00 |\06 |10 ||
4. Bariua |
S. Berylliua s 2 So |wa |a%
6. Cadmium. S ) SO |ua |a% l
7. Calciua . l |
8. Chromiua 10 2 \CO |\og |\oRl]
9. Cobalt 50 > Soo | s\q o4 ||
10. Copper 25 > 250|257 |\oD]]
11. Iren . ' |
12, Lead \O GO > \COO |\ooo | Noo||
13, Magnesiua |
14, Manganese
15. Mercury —
16. Nickel L) \S Qo0 |13 |\O6
17. Potassiuva
18. Selenium \o QO > 2SS0 1272 |hod
19. Silver
20. Sodium
21. Thellium
22. Ta : :
23. Vansdium 50 2 Soo | s\ \OD
24, 2inc 20 i 200 2.\ 06
Other:
Cyanide
B-13

=
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U.S. EPA Contract Laboratory Program
Sample Management Office

P.0. Box 818 - Alexandria, VA 22313
703/557-2490 FTS: 8-557-2490

COVER PAGE ~\
INORGANIC ANALYSES DATA PACKAGE

Date \\-20-%7

Lab Name _ k,j%E\l\aeuﬁeg Case No. DAIS A

SOW No, 1% Q.C. Report No. \(L\ 222
. Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.

A\ -0 KRAA33S | O2A- O\ DA
o\G-on\o AADIC [ O23-o\2 S[A34 S
O2A -0 qa 337 l OUA-O\D F9346
02%-oNo 9933% l OG-0V q993%7
O4R -0\ O 29334 | e B®-coqL 5934 R
O\R-O\C S9 340 | EVA-O\3 Q9249
ORAC -~ J0%L FA34 | ( S\B-0\3 9350
O\A~O\2 Q9342 | EDA-O\ 9351
o\B-O\2 Q534> |  €2R-o\3 99352
Comments :

ICP Interelement and background corrections applied? Yes .25;_ No .

1f yes, corrections applied before < or after generation of raw data.

Footnotes:

NR - not required by contract at this time

Form I:

Value = If the result is a value greater than or equal to the instrument
detection limit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame AA) or F (for furnace).

U - Indicates element was analyzed for but not detected. Report with the

detection limit value (e.g., 10U).

Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page. .

8 = Indicates value determined by Method of Standard Addition.
R = Indicates spike sample recovery is not within control limits.
‘ * - Indicates duplicate analysis is not within control limits.
- + - Indicates the correlation coefficient for method of standard addition is
less than 0.995
w) - AS ?\C{ SOL 7% 7 B -6

. 006



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 ~ Alexandria, VA 22313

703/557~2490 FTS: 8-557-2490 Date \\-20-%7

COVER PAGE - -
INORGANIC ANALYSES DATA PACKAGE

Lab Name < Case No. 6?%5 H
SOW No. 164 Q.C. Report No. [(L {222
y Sample Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
CAR-OVD ARBSTD I
EuR-on 3 AA3ZSH I
EAC-oVaK FA3SS |

I

I

|

- I

|

I
Comments:
ICP Interelement and background corrections applied? Yes 25&_. No .
If yes, corrections applied before ZS or after generation of raw data.

Footnotes:

NR - not required by contract at this time

Form I:

Value ~ If the result is a value greater than or equal to the instrument
detection limit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame AA) or F (for furnace).

4] - Indicates element was analyzed for but not detected. Report with the
detection limit value (e.g., 10U).

E - Indicates a value estimated or not reported due to the presence of
interference. Explanatory note included on cover page. .

- Indicates value determined by Method of Standard Additionm.

Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is
less than 0.995

+ swe
‘

B-6

- 007
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10.
1.
12.
13.
14,
i3.
36.
i7.
18.
9.
0.
1.
a.
3.
24

Others

o1t -3

Q. €. Roport Mo, \G 22
INITIAL AND CONTINUING CALIDRATION VERIPICATION?

’31285' Lat

3

Coatinud

Found

N [
‘1@1

Cald ruln’

Fouad

)\

22

a4} »2

A\

Chroaiun

Coppet

Iroa

lead

Ue

Hagnesium

{00

Manganese

Wezeury

Bickel

Potaseiym

$alonice

Slver

Sodive

Thallium

Tia
Vanadium

2ine

Cyanide

! fategal Calidration Source ECKN 2 Conum:.\lc%l}\h:auou Souz
3 Concrol Limites Morcury sad Tia §0-120; All Other Compoun
¢ fndicate Analycicel Method Useds

“ e S

P = 3CP/Tlams AA} ¥ - Turnace

ce x’(\o !\((
Lyl
ds 90-310° Ea‘ﬁtﬁ

. 031




Torm B3 - A
Q. €. ..”ﬂ . \G\ 22 :
IVITIAL AND COMTINUING CALINRATION VERIFICATIOND

me&a\fo&:ﬁS& St W0, __ 025\
SOV 30, e

DATS \\-20-%7 on1Ts s |
—____Iagesel Caigd.ld Contieut *@_g__ﬁ.’u..z
llaulj |rue Vatue| Pound | B |[frue Value| Found | mm | Pousd | T |prachoqt
1. Alvsious
2. Aatimocny ;

3. Arsenic =\ A2 o2l S 136 Jo3i3A4 a7l & -
4. Berius
S. Derylliua
6. Cadmius |
7. Celeium ' '
8. Curosium _‘
9. Codale
10. Coppet
§i. 3Xron
02. lesd _ G I Aok ==Y 237 o6l 2% WA =
13. MNagnesiua A : )
14, Mengenese :

13. Nezeury
16, Pieckel
§7. Potassipa
10, Selentus | > A hoali 25 27 heo 2\ Jg7ll ©
19. Silver ,

20, Sodium
21, Thalliwm
2. 3Ma | \
8. YVansdtum
26, 2Mue
Ocbers *

Crentde

! fagctel Caltbracion Source ECA 2 Coutinuing Caukzauoa Sourcs__ .o g%?\'\c
3 s Jenkxwre s <« QK
Coutrol Limite: WMercucry end Tis §0-120; All Othes Compounds $0-110 <

® tndicate Analyticsl Method Used: @ = ICP/Plame AAj ¥ = Purnace

. 032



14

t{ %

Ockars

fermll-<
Q. €. ."On Be. e\ 22
INITIAL AND CONTINUING CALIBRATION VERIFICATION]

‘CASE W0,
S0 WO.
owzze

Trus Yalue

o2\

a3

[

Found

Pousd

"‘.l ?T 2
isuiag Calibrstiocn

>SS

S

10,0

u—
- B e .

Ragnesiua

Hanganese

Nezeury

Rickel

Potaseips

Z2aleniun

D

AS

\OS

551

=5

A

T

81lver

$odium

Shallium

pe ! )

VYangdium

2ime

Cyantde

! fagetal Celidration Source EEE; 2 Coutinuing Calibratica Sour
3 Control Limites Mercury sad Tia 80-120; All Other
¢ fadicace Analycfesal Mathod Used:

\J/e

AL

ce S

Cocpounds 90-1
? = 1C?/Piems AA; ¥ - Purnace

[ o r\'\C
for Sa ko

033
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Porm 18 - <
Q. ¢C. .‘”ﬂ Be. \G\22
INITIAL AND CONTIMUING CALIZRATION vnm.cmo-’

wmw CASE B0, __ 28T \\
\ SOV W0, ¥
pATR \\-20-%7 oN1TSs 1,,? -

Qggﬁ lagegal Cald,! Contisutag Calibreticel
'r_'—_-_-*. a—— .
Hetals |2ztue Valus| Pound | XR }i%rue VYalue] Fouand | IR | Fouad lllcehu‘

-m_—

..
£
E
§

13. Nagnesiua : -
14. Mangsnese
15. MNereury
36, Mekei

87. Potassipa
18. Seleniua | =>s 1= foc]37 el F
19. Silver
0. Sodium
3. Thallium
2. N \ . 1
33, Yansdiua
3¢ 2ime
Ochers ' *

Cranide
! fatesal Calidrecion Source ETCK 2 Concinutng Calibration Source Tv\og%?n, \C
3 Control Limite: Mercuzy sad Tie &0-120; All Octheg m&v%&lﬁr alee
 3ndicate Analytical Method Useds P = ICP/Flame AAj ¥ = Furnace

- 036
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Fors 111 -1\

Q. €. Report “o\sasfll
BLANKS ‘

LAD AN \A)_oiﬁ&g“s;g& ' CASE 0. _ 323S H
DATE W\-2 0% 37 UNITS et |
Hetrix _, Zgie,, <

N Initial Continuing @Galibration
Preparstion Calibration t Blank Valus Preparstion Blank
Coupound Blonk Value 1 ‘2 3 4 T | 2
Metals: -
1. Aluainua
2. Antimony
3. Arsenic DOLA 20U | Do | doU 30U
& Bariua
$. Berylliuam 2 A 2L 2 2 2L
6. Cadnium "D \A N IEIN STV =
7. Calcium
8. Chromium A DU 13 13y DL
9. Cobalt SUA 3BU 13L& 13U 1 3L
30. Copper DA DU DU IDIU 1DdIYH
i1, Iron '
§2. Lesd oo - Neou lcou leoU |coy
13, Magoesius
14, Nenganese
1S. Hercury .
16. Fickel \S s su hhsulisulisy
17. Potassium
38. Selenium oA “owu jaou ] You Yoy
19. 8ilver
20. Sodiua
2], Thalliua
22. T
23, VYanadium 2 A LA [ 2L 2A
24, Zine A 22U 12U 24 2L *
Other:
Cyanide

- 038



L m_\d_:::@amgﬂ
DATE \\-2 0% %77

Porm 111 -2

Q. €. Repore Bo.\(\ D22

BLANKS

mwiTs

Matrix X4 Zg ﬁ,e,r

CASE mo; 32§,§H

—ryf———

6
Preparation

Compound

Inicial

Celidration
Blank VYalue

mppadifipon

Continuing Galibratios
lll.nk Value

1 ‘2 3 )

Preparation Blank

]

Yetals:
1. Alymiaua

)

2. Antimony

3. Argenie

A ] B

&, Barius

S. Berylliua

6. Csduiun

7. Caleium

8. Chroatun

9. Cobalt

10. Copper

11. Iron

12. Leed

DU

13, Magnesium

14, Manganese

8S. Mercury

46, Rickel

37. Potasstium

18, Selenium

19. 8ilvar

2'00 Sodium

2. Tia

23, Vanadium

24. 1ine

Other!

mﬂdl

039



Q. €. Report Bo.\( \ 22

LAs W‘M»_:Ge&easm
BATE \W\-20-%77

Yors 111-5

BLANKS

Hetrix 4 ZQ ﬁe., <

3235 H

e ———

¢
Preparation

_gougound

Infcial

Calidration
Blenk Value

i

Contiouing Galibration

ll.nk Yalue
‘2 3

Preparstion Blank

i

S

Metals:
1. Aluainua

D

2. Antiaony

3. Arsenie

“A A

LA AVA

4. Barius

S. Berylliua

6. Cednius

7. Caleium

8. Chromium

9. Cobalt

10. Copper

11. Iron

12. Lead

DU

13, Magnesius

14. Manganese

§S. Mercury

16. Nickel

§7. Potassium

18, Selentius

~

U

19. Silver

2.00 Sodiua

3& o Thalliua

2. Tin

2%, VYanadiua

24, Line

Othess

g:;ud.

040



Porm 113 -

Q ¢. ‘.’03‘ “.\SE 52'},
BLANKS '

L3 m.&m@a&aﬁs& | CAST W0, _ 323S H
BATE __\\-DO-RT T |
Netrix ., Zgie,(

—_—

‘ Initdal Continuing Gslibdretion
Preparation Calibration t Blsnk Velue Preparstion Blank|

Conpound Bleok Value 1 N W | 2
¥etals: -
1. Aluainuas
2. Aatimony
3. Arsenic A Lo B
4. Barius
9. Beryllium
é. Cadmnium
7. Caleciua
8. Chromium
9. Cobdbalt
10. Copper
i1, Iron
12. lead
13. Magnesium

14, Manganese

13. Mercury
16, Ricksl
§7. Potassium
18. Selenius “2A AU
19. Silver
20. Sodium
2}, Thelliue
2. Tia

23. Vanadium
24. Zinc -
Other:

mudc

- 041



Yorm i1l - S

Q. C. Report Wo.\( \ 22
BLANKS ’

LAD MAMZ \_A);»:f&msgg ' CASE W0, _ 3238S H
DATE \-20%- 37 1S ,,% | :
Metrtx  JoXec ~

.

N Inicdal Contisuing 8slibdration
Preperation Calidration i Blenk Value Prepsration Blank

Compound Bleok Value 1 ‘2 3 ¢« N1 1 2 |
Netals: -
1. Aluainus ‘
2. Aatimony
3. Arsenie
4. Barius

$. Berylliua
6. Cadmiua
7. Csalcium
8. Chromius
9. Cobalt
10. Copper
11. Iron

12. lead

13, Magnesius

14. Manganese
1S. Mercury
16. Rickael
§7. Potasstium
18. Seleniuva DA DU | Do oL 3y
19. Silver
20. Sodiua
21, Thallium
2. Mo
23, Vanadium
24, %ine °
Other:

gaudo

- 042



Yorm 111 — &

Q. €. ‘.’o" “'\595’27'
BLANKS '

LAD MAME \_A)_fﬁ(fgmg“s“ ' CASE W0, _ 323 S H
DATE W\ 037 mxn_ﬁ%‘
Hatrix 34 Zg éti <

_—

: Initisl Continuing Galibratios
Prepacstion Calidration ¢ Blsnk Value Preperation Blank
_Compound Blaok Value [f 1 ‘2 3« Q1 2
Metale:

1. Aluainus
2. Antimony
3. Arsenic
4. Barius

S. Beryllius
6. Cadmius
7. Calcium
8. Chromium
9. Codalt
10. Copper
ii. Iron

12. Llead

13, Magoesius

]

14. Nanganese

13. Mercury
46. Bickel
37. Potassium
18. Selentua "4
19. Silver
20. Sodium
21. Thallium
a2. Tia

3. Venadium
24, 2ine °
Other:

Cyenide

. 043
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WEYERHAEUSER TECHNOLOGY CENTER
Analytical Laboratories

61\%-— 32,%5\,‘\ Tacoma, Washington Service Request NGV 2
AN C\Qeao(\fmk A+ T :\*e% REPORT Page of
ne?é:;ﬁfon AE:BL\&';(;QL ‘ AS BC C,O( C\‘ Ce C Q\o ‘\) l\ SQ, \/ 2o
M_[\. —
ngc.%w. \ LA LA (DU [ DK [ Bk [ DK U WS | D 2L [a ]
\ 2 Hu | 2 B2U DU [ BUA (B [P s | DU 2w (=]
A > A 2w D | B Dl | Bl | A [ASUL | T2 2A 2 :)
BV R\ [\ YA 2L > [») 23U | >A 33U \Su | 2 2w [ —)
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NS = | qu | 2w | 3w |[s 2TU | B3A | BA SU |23y | o2 s )

FORM 4700-1 2/86 PRINTING SERVICES/TACOMA



Form 1V

Q. C. Report No.
ICP INTERFERENCE CHECK SAMPLE

LAB NAME _ L. k:e‘e\-‘ ReusSec

CASE NO.

Check Sample I.D.

(Q2%7)

DATE Check Sample Source __ &OA
Units -

. Control Limits! Initial - "-I':i-n‘;l“‘“““

Complound Mean Std. Dev. || True2 oi?&?_'{g__zn °".@€‘L_.Z.R..|.
Metals: | |
1. Aluminum 568000 L [
2. Antimony - - l | — |
3. Arsenic — GO LA — o | —|
4, Barium Y43 > | |
5. Beryllium q474 {44 ¢ aq || 4236 |52
6. Cadmium 209 LLE O 97 32 197 |
7. Calclum 16000 |
6. Chromium )13 || <%0 G311l 442 alk('
9. Cobalt q2% 1l 450 aq |44 194 |
10. Copper - <S34 ) s ad |l soC lQ{
11. Iron ) 2030} | L
12. Lead qssoll4sqo (a4l 9460 |a2
13. Magnesium S0q9000
14. Manganese S|
15. Mercury — — - — -
16, Nickel NG || B30 |4l 324 |9]
17. Potassium — — —
18. Selenium - Fo L — || Kok | —
19. Silver aq>
20. Sodium — —~ —
21. Thallium SN\
22. Tin — — -
23. Vanadium A0S 11494 o9l 44 |iod
24, Zinc A D Al 6 Ji a2 a4y
Other: -

! Mean value based on o =

2 True value of EPA ICP Interference Check SAnple or contractor standard.

B~-10

.- 045




Form VI -\

- QC Report No. \ .\
DUPLICATES

Lab Name Weyerhaeuser Case No. DAES M
. EPA SampleID o .G -oro
Lab Sample ID No. JADAC
Date \W- 20 ~%7] Units s /L
o dT

Matrix o \)«\e,c

Compound Control Limit! Sample(S) Duplicate{D) RPD?
Metals:

1. Aluminum
2. Antimony
3. Arsenic Ao >4 \ G
4. Barium
§. Beryllium LA LA N
6. Cadmium DA DA ) C
7. Calcium .
8. Chromium \\ L\ (o) -
9. Cobalt 2 U [[u ) Ys

10. Copper \ KO \L G 2.\

11. Iron
12. Lead “Wod 3473 H.o
13. Magnesium -
14. Manganese
15. Mercury
16. Nickel \S A \S A NC
17. Potassium
18. Selenium S \ 2 22
19. Silver
20. Sodium
21. Thallium
22. Tin

23. Vanadium [ ¢ l [ : N C
24. Zine 2729 226 Q.9
Other:

Cyanide _
Out of Control

1 70 be added at a later date. 2 RPD = [IS - DI/A(S + D)/2)] x 100
NC - Non-calculable RPD due to value(s) less than CRDL

1t22/1107/d10

e - 046



Form VI - >
. QC Report No. \¢_ \2 2

DUPLICATES
(.
. Lab Name Weyerhaeuser Case No. BUVES X
EPA Sample ID _ o A-ovo
Lab Sample ID No. KA 2, (L
Date \\- 20 -7 Units paen L
et
Matrix @.A(Q\Qx
Compound Control Limit} Sample(S) Duplicate(D) RPD2

Metals:

1. Aluminum

2. Antimony

3. Arsenic S PO G.\

4. Barium

5. Beryllium 2. A 2L JC

6. Cadmium [« ) C=) C

7. Caleium

8. Chromium A\ \ 3 s U

9. Cobalt = La J N C
10. Copper DA L 2A 7, A
11. Iron
12. Lead SO SHU O A
13. Magnesium

14. Manganese

15. Merecury

18. Nickel \S A \S A VC
17. Potassium
18. Selenium S\ “\ .7
19. Silver
20. Sodium
21. Thallium
22. Tin
23. Vanadium L'\’l J L] Do
24. Zinc \oO A =
Other:
Cyanide

¥ Out of Confrol
1 To be added at a later date.

NC - Non-calculable RPD due to value(s) less than CRDL

1122/1107/d10

- n taw =

2 RPD =[1S - DIA(S + D)/2)] x 100

- 047



Form VI -2

. QC Report No. \G\ 22

Lab Name Weyerhaeuser

DUPLICATES

Case No. BUES H

Date N\=-20 -%7

EPA SampleID cCAcC-o\3
Lab Sample ID No. qQaR <<

Compound Control Limitl

Matrix O \’QA,g,L

Units P 2; [t_

Duplicate(D)

Sample(S) RPD?

Metals:
1. Aluminum

Antimony

Arsenic¢

(2]

—

\ © WNC

Barium

Beryllium

2 2 A D

Cadmium

DU DA NC

Caleium

Chromium

L e ] L =) NG

Cobalt

> A N C

10. Copper

S\ S 2.3

11. Iron

12. Lead

DD s o

13. Magnesium

14. Manganese

15. Mercury

16. Nickel

\ S (A

\S A Y C

17. Potassium

18. Selenium

e ] L2 ] NC

19. Silver

20. Sodium

21. Thallium

22. Tin

23. Vanadium

LA

24. Zinc

SS

sS4

Other:

Cyanide
Out of Control

‘ 1 To be added at a later date.

2 RPD = [IS - DIA(S + D)/2)] x 100

NC - Non-calculable RPD due to value(s) less than CRDL

1t22/1107/d10

s

- 048




LAB NAME _u.)zaef_éuw<
DATE _ \\-20-37

Jorm VI1-\

QoCo hpott ¥o. \(0\’1«’3—

INSTRUMENT DETECTION LIMITS AND

Medviod CONTROL SAMPLE - \
case 0. SAS - DAISH

LCS UNITS __@ ng/xg
) (Circle One)

— R.oqu:-rod Detection Instrument Detoc.tton - He.&»‘:o—d ||
Compound Limits (CRDL)-ug/1 Liatts (IDL)-ug/l | Control Sample

ICP/AA Furnace || True Found 2R
Metals:
l. Aluminua |
2. Antimony 1 [
3. Arsenic 10 30 4 oo | 6 |¥6 |
4. Barium 1 |
S. Beryllium s 2 so |iq |
6. Caduivm s =N So |47 | ay
7. Calciua . | I
8. Chromium 10 3 \oo | \o {3l
9. Cobalt 50 > Soo |sos ol
10. Copper 23 > 2501253 o\l
11. Iron . ' | |
12. Lead \o GO > \oop | |an a4 |
13, Magnesium
14, Manganese
15. Mercury e
16. Nickel ) \S 40O | 206 o
17. Potassiun
18. Selenium \Oo 4o > 2So|2S7 o>
19. Silver
20. Sodium
21. Thallium
22. Tin X )
23. Vanadiua S0 2 SO0 |SO3 \O \
24, Zinc 20 2 200|204 |\OS
Other:
Cyanide

B-13

049



Pora VII- 2

Q.C. Report No, \( \ 2L
INSTRUMENT DETECTION LIMITS AND
Medviod CONTROL SAMPLE -

LAB NAME case 0. SAS - 328S
DATE __ \\-20-%1 LCS UNITS _ (Tug/L\ g/kg
. ~——
(Circle One

..— iaqu?rod Detection Instrumant Detoc-tion “.—-:\c\*\\od_-“
Compound Limits (CRDL)-ug/l Limits (IDL)-ug/l | Control Sample

ICP/AA Furnace | True Found 2R
Metals: |
l. Aluminum | |
2. Antimony | |
3, Arsenic 10 >0 \OO | &N (e ]
4, Barium | |
S. Beryllium 5 Y So [ua A ||
6. Cadmiua. s Y SO |4 |3%
7. Calcium . | l
$. Chromiua 10 2 \0C | \06 |loe]l
9. Cobalt 30 ) SO0 |soajw2]|
10. Copper 25 =) phYel PACY el ||
11. Iron . ' |
12. Lead \O GO OO0 |AgS |3 ]|
13. Magnesiua |
14. Manganese
15. Mercury .
16. Nickel 40 \S Qo0 |Hoo oo
17. Potassium
18. Selenium \O 4O > 250 1293 1\O
19. Silver
20. Sodium
21. Thallium
22. Tin . )
23, Vanadiua S0 2. SO0 |SOG |\o\
26, Zinc 20 2 200 12\> ool
Other:
Cyanide

B~-13




Porm VII - >

Q.c. m"Ort No, ‘L \2 2
INSTRUMENT DETECTION LIMITS AND
Metvod CONTROL SAMPLE -3

LAB NAME CASE N0. SAS - 3UIASH
DATE __ \\-20-%) LCS UNITS (ué/t.:\ wg/xg
s (Circle One)

iaqu?nd Detection Ingtrument Detection .--.;m__“

Compound Limits (CRDL)-ug/l Limits (IDL)-ug/l | Control Sample
ICP/AA Furnace | True Found 2R
Metals:
l. Aluminua |
2. Antimony | _ 1
3. Arsenic 10 30 4 \OO | o e ||
4. Barium 1 '
S. Berylliua s 2 So | 4] a3 ||
6. Cadmium. s > SO 14 |19y
7. Calciua . | J _
8. Chromiua 10 2 \OOC | 104 j\oH]]
9. Cobalt $0 > SoO | son |wogl|
10. Copper 28 ) 2SO |25\ |\oO]|
11. Iren , ' | I
12. Lead \O GO > OO |a> (a7 |
13. Magnesium |
14, Manganese
15. Mercury . '
16. Nickel % \S 400 |340 A%
17. Potassiua
18. Selenium \O 140 > 250 |23 |9
19. Silver
20. Sodium
2l. Thallium
22, Tin ] )
23. Vanadium 50 2 Soo |4a S |& .
26, Ziac 20 2 200|204 |\0
Other:
Cyanidae
B~13

051



Form VIII
‘ Q.C. Report No. \(G\272
STANDARD ADDITION RESULTS

LAB NAME L\)4L\\%ijk~6L€LLAJ%flST’ CASE NO. _ 2235 ™
DATE \W\-2C0 -7 UNITS Jo N /L:
* oW L At 2 X ¥ o 1+ 2 MR ¥ 2 2 3 -J*.‘_.."---
b ' : .
0 AUD 1 ADD 2ADD | 3a4DD FINAL | |
Sample # | Element | ABS. | CON./aBS! | CON./aBS.! | CoN./aBs.! | coN.2 | r# |

i

o1 Jpe_e_

—_r—-__ el el e ——

1 CON is the concentration added, ABS. is the instrument readout in sabsorbance or
concentration.

2 Concentration as determined by MSA
*°r” 18 the correlation coefficient.

. + = correlation coefficient is ocutside of control window of 0.995.

B~ 14

- 052



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-20-87

COVER PAGE

Lab Name..  WEYERHAEUSER Case No......... 3285H-4
SOW No..... 784 Q.C. Report No.. 161223

Samp1e Numbers

EPA No. Lab ID No. EPA No. Lab ID No.
01A-004M 99401 02A-018 99395
01A-014 99365 02B-014 99368
01A-017 99386 02B-017 99389
01A-018 99393 02B-018 99396
01B-014 99366 04A-011L 99392
01B-017 99387 04A-014 99369
01B-018 99394 04A-017 99390
02A-014 99367 04A-018 99397
02A-017 99388 04B-014 99370
Comment:

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I:

Value - If the result is a value greater than or equa] to the instrument
detection 1limit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

U - Indicates element was analyzed for but not detected. Report with the

detection 1imit value (e.g. 10U).

Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is

less than 0.995

rm
1

+ *20wn
'

006



U.S. EPA Contract Laboratory Program

Sampie Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 11-20-87

COVER PAGE

Lab Name WEYERHAEUSER Case No......... 3285H-4

SOW No..... 784 Q.C. Report No.. 161223
Sample Numbers

EPA No Lab ID No EPA No Lab ID No.

6&&2617 99391 E4A-016 99383

04B-018 99398 E4B-016 99384

04C-014 99371 E4C-016K 99385

04C-018K 99399

E1A-016 99379

EiB-016 99380

E2A-016 99381

E2B-010L 99378

E2B-016 99382

Comment :

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form I:

Value - If the result is a value greater than or equal to the instrument
detection 1imit but less than the contract required detection limit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

u - Indicates element was analyzed for but not detected. Report with the

detection limit value (e.g. 10U).

Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control Timits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard add1t1on is

Tess than 0.995

m
]

+ %W
'

007



LAB NAME..

WEYERHAEUSER
11-20-87

Initial Calib.

Q. C. Report No...

1

161223

CASE NO..
SOW NO...
UNITS....

Continuing Calibration

INITIAL AND CONTINUING CALIBRATION VERIFICATION
3285H-4

2

Metals:

OONNO U WN —

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc

Other:

*Magnesium
*Iron

Cyanide

1

3
4

1

True
Value

1980
807
470

1980
481
489

49800
506
474
542

1990

4510

25000
513

496
50200
1040
509
50700

1000
511

3100

Found

460

484
480

499
481
522

4310

465

972

513
2930

%R

98

101
98

99
101
96

96

94
93

100
95

Initial Calibration Source-> EPA

True Found

Value
10000
10000 10100
10000
1000 1000
1000 992
10000
1000 1000
1000 997
1000 1000
10000
10000 9970
10000
1000
1
10000 9920
50000
10000 10100
1000 :
10000
1000 1000
1000 993
10000
10000

%R

101

100
99

100
100
100

100

99
101

100
99

9830

1010
1000

1000
1000
1010

10000

9970
10200

1000
1000

98

101
100

100
100
101

100

100
102

100
100

2 -Continuing Calibration Source->

INORGANIC VENTURES OR BAKER

Control Limits: Mercury and Tin -> 80-120; A11 Other Compounds -> 90-110

Indicate Analytical Method Used:

P - ICP/Flame AA; F - Furnace

alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

WUV VUV UVWTUVVUVOVUWTOUOUO

©T oo O wTwWYw

< 0



Form II - 2

Q. C. Report No... 161223

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-4
SOW NO... 784
DATE...... 11-20-87 UNITS.... ug/]
1 2
Compound Initial Calib. | Continuing Calibration
___________________________________________________________________________ 4
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 ATuminum P
2 Antimony 10000 P
3 Arsenic 10000 10100 101 10100 101 P
4 Barium 10000 P
5 Beryllium . 1000 1010 101 1010 101 P
6 Cadmium 1000 1010 101 1010 101 P
7 Calcium 10000 p
8 Chromium 1000 1010 101 1010 101 P
9 Cobalt o 1000 1010 101 1010 101 P
10 Copper . , 1000 1010 101 1010 101 P
11 Iron 10000 P
12 Lead : 10000 9830 98 9820 98 P
13 Magnesium 10000 P
14 Manganese 1000 P
15 Mercury 1
16 Nickel 10000 10000 100 10000 100 P
17 Potassium 50000 P
18 Selenium ' 10000 10100 101 10200 102 P
19 Silver 1000 P
20 Sodium 10000 P
21 Thallium
22 Tin , P
23 Vanadium ' » 1000 1010 101 1000 100 P
24 Zinc 1000 1010 101 1010 101 P
Other:
*Magnesium 10000 P
*Iron 10000 P
Cyanide
1 -Initial Calibration Source-> EPA 2 -Continuing Calibration Source->

INORGANIC VENTURES OR BAKER
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

- 039



Form II - 3

Q. C. Report No... 161223

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-4
SOW NO... 784
DATE...... 11-20-87 UNITS.... ug/]
1 2
Compound Initial Calib. | Continuing Calibration
O e 4
Metals: True Found %R True Found %R Found %R
Value Value _ Meth

1 Aluminum P

2 Antimony 10000 p

3 Arsenic 10000 10100 101 P

4 Barium 10000 P

5 Beryllium 1000 1010 101 P

6 Cadmium 1000 1010 101 P

7 Calcium 10000 P

8 Chromium 1000 1000 100 P
9 Cobalt 1000 1000 100 P
10 Copper 1000 1010 101 P
11 Iron 10000 P
12 Lead 10000 9930 99 P
13 Magnesium 10000 P
14 Manganese 1000 P
15 Mercury 1
16 Nickel 10000 9970 100 P
17 Potassium 50000 P
18 Selenium 10000 10100 101 P
19 Silver 1000 P
20 Sodium 10000 P
21 Thallium _
22 Tin P
23 Vanadium 1000 1000 100 P
24 Zinc 1000 1010 101 P
Other:

*Magnesium 10000 P
*Iron 10000 P

Cyanide
1 -Initial Calibration Source-> EPA 2 -Continuing Calibration Source->

INORGANIC VENTURES OR BAKER
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

0



Jorm 11 -
Q. €. “”ﬂ 8. HQ)IL}""‘
INITIAL AND COWTIIVUING CALIBRATION VERIFICATION?

wm_&]ﬂf‘lﬁ:ﬁ& st B0, __ 3235\
808 O, MR

DR \\-20-%72 ones . [w .
mﬁ ____lateial Calsy.! Coutimuiag cm?:.":m’
Metals {Zrue Valus| Pound { 2B |iTeve Value| Found | IR | Pousd

I
IR |
o
£
S

o Alusisus
2. Antimo §
3. Arsente j ) 4 Jwo7ll S 3G Jo3l3¢e N3l F -
4 Barius
S Beryllius
é. Caduius
7. Caleiuva
8. Chroaius J
9. Cobalt
10. Coppet
. Izon

12. lesd _ Ao s oqll 3 37 x| 238 et £
13, MNagnesiua ‘ : j
14, Hangenese :

iS. Nercury

16. Bickel

17. PRotsssipm
18, Selentum | U =) Al 35 3¢ lo3l3¢c WSl £
19. Silver
20. Sodiua
3. Thallium
2. T | . . 1
3. Vanadiuvm :

84, 2Mnc
ORbert *

e .

Cysnide ‘
! fagcted Calidration Sourcs E 2 Coutinuing c.ungouoa Sourcs__ Lo o
, e e e ey

Control Limlts: Mereury snd Tia 80-120; All Ocher Compounds 90-150 e

4 Zadicate Analycical Hethod Used:t P = ICP/Fleme 4Aj ¥ = Purnace

. 041



femIR-S
Q. €. Report oo “ﬂ):}.;’q
SUITIAL AND CONTINUING CALIBRATION VERIFPICATION?

LD uns W ASE W0, _ 3035\
“ n. qj:i

DATS \\-20-%77 CuiTe A .

% - Iagetel Calfh. ! Continuing 7:__._1__1_:031&3

Netals ' b

3cue Yalue| P 8 [iTrus Velug| Found | SR | Rousd

—

. Alvaious
3. Aacimony
3. Arsenie =iy 36 Yo3i3e O34l F
4 Berius
S, Beryliius
6. Cadmiva ' f
7. Caleciua '
§. Chroaium J
9. Cobdale
10. Copper
88, Zzem :
§2. lead A 1y \O4 A ¢ oD ~
13, Nagnesive : ]
14, NManganese :

83, Nereury
6. Nickel
17. Potaseiye
18, Seleniua ' 2s 28 Yool 3e Yo3ll £
§9. Silver
0. Bodimm
31. Thaiitus

Cyantde
! gagegal Colibreticn Source ECA 2 Coutiouing Calibration Sourcs Lo ¢
’ B /N X wtesS ‘—ﬁ

Control Linfts: MHercury sad Tia §0-120; All Other Compouads 90-11d ave
O tadtcate Analyeical Method Useds 2 = ICP/Pleme A4} ¥ = Purmace

. 042



fom 18 -C
Q. €. Reposs Mo, “3}22-‘4
ISITIAL AND CONTINUING CALIDRATION VERIFICATIONS

S s _;.Jxaf.sm ‘ast 00, __ 085 v\
S0V 30, 13
Bars \\-20-%77 tnts . (-
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LAB NAME..

Preparation

Compound

Metals:

1 Aluminum
2 Antimony

Arsenic
Barium

Beryllium

3

4

5

6 Cadmium
7 Calcium
8

Chromium

9 Cobalt
10 Copper
11 Iron
12 Lead

13 Magnesium
14 Manganese

15 Mercury
16 Nickel

17 Potassium
18 Selenium

19 Silver
20 Sodium

21 Thallium

22 Tin

23 Vanadium

24 Zinc
Other:

*Magnesium

*Iron
Cyanide

BLANKS
WEYERHAEUSER CASE NO..
11-20-87 UNITS....
MATRIX...
Initial Continuing Calibration
Cal. Blank Value
1 2 3
10V 10U 10U 10U
60U 60U 60U 60U
30U 30U 30U 30U
2.0V 2.0V 2.0U 2.0V
2.0V 2.0V 2.0U 2.0U
3.0V 3.0U 3.0U 3.0V
6.0U 6.0U 6.0U 6.0U
3.0U 3.0U 3.0U 3.0U
3.0V 3.0U 3.0U 3.0V
3.0U 3.0U 3.0U 3.00
4.0V 4.0U 4.0U 4.0V
60U 60U 60U 60U
3.0V 3.0U 3.0U 3.0U
2.0U 2.0U 2.0U 2.0U
15U 15U 15U 15U
200U 200U 200U 200U
40U 40U 40U 40U
6.0U 6.0U 6.0U 6.0V
10U 10U 10U 10U
40U 40U 40U 40U
30U 30U 30U 30U
2.0U 2.0V 2.0U 2.0U
2.0V 2.0U 2.0U 2.0V
300U 300U 300U 300U
- 100V - 100V 100U 100U

Form III - 1

Q. C. Report No.. 161223

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

3285H-4

ug/1
WATER

Preparation Blank

15U
200U
40U
6.0U
10U
40U
30U
2.0U
2.0U

300U
100U

048



LA

Pr

B NAME..

eparation
Compound

WEYERHAEUSER
11-20-87

Initial
Cal.

Q. C. Report No.. 161223

Continuing Calibration

Form III -

BLANKS

CASE NO..
UNITS....
MATRIX...

Blank Value
2

3285H-4

Preparation Blank

Me

0

Cy

tals:
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Tin
Vanadium
Zinc
ther:
*Magnesium
*Iron
anide

2.0U

300V
100U

* - alternate lines used for high levels:

Magnesium>40000 ug/1 and Iron>100000 ug/1
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WEYERHAEUSER TECHNOLOGY CENTER
Analytical Laboratories

Tacoma, Washington
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mm\_q*_*adg:\m.ea&;
DATE \-20- 37

5

Porm 111 -3
Q. €. ..’0“ “o\‘QLZQ-"‘"

miTs

Natrix N 25 ﬁg,(

CASE 0. 32§SH.

g

6
Preparation

Sompouod

Ianfcial

Celidraticn

Slenk Valuve

i‘r:

P

ll.nk Vailue
‘2 3

Cont{auing Gslibratioa

e

Preperation Blank

1

]

Metals:
R. Aluninua

-

O

N

N

2. Antimony

3. Arsente

2 A

DA Ao

4. Bertus

$. Beryllium

6. Cadnium

7. Calcium

8. Chroatua

9. Cobalt

10. Coppot

8. Izen

12. lLead

A

22U

13, Nagnesius

14. Menganese

13. Mercury

46. Rickel

87, Potassius

18. Selenius

3

3Y

19. $ilver

Soédium

Thallium

Tis

Vanadius

Zine

Other:

Crenide

o1




Jors 111 -

Q. €. "”" “’\‘9&2‘:’-4
BLANKS '

LA \_'s);.“f&\.'&.edéﬁ. | Caste wo. RORSH
DATE W\-20%- 377 oNITS s n
Maeteix Zgﬁe,, < |

- R

N taicial Cootiouing Galibratios
Preperation Calidration i Blank Velue Prepsration Blank

Compound Blank Value | ‘3 3 4 ] | 2
Netale: -
1. Aluaninus
2. Aatimony
3. Arsenie 2A 12 Y
4. Berius
5. Beryllium
é. Csdmrius
7. Csleium
8. Chroalus
9. Cobelt
10. Copper
i1, lgon
12. Lead LAA | v
}3. Megoesius

_—

14, Nanganese
13. Mercury
46. Rickel
17, Potassium
§8. Seleniua DA JTIU
19. Silver
20. Sodium
2). Thalidua
2. Tia

3. Vensdium
24, 2ine °
Other:

Eysnide

. 052



Pors 113 - S

Qo C. “’033 “.\‘9 LI 23—""(

L m&&:}f&ﬁ&&ﬂ
DATE W\-20°-377

[
Preparation

Compound

1aitial

Calidration

Bleck Value

CASE WO. _323S M

Netrix .\, Zg,ﬁ&(w"‘ a ]

Contiouing Galidretios
B3iank Value

1R ‘2 3 4

Netals:
l. Alyainus

Pzaparstion Blank

1

e R A R T

C )

2. Aﬂt‘”"

3. Arsenie

DAL

[~ ]

2\

4. Bearfius

S. Beryllius

é. Cadmium

7. Caleiua

8. Chromium

9. Cobalt

10. Copper

13. irom

12. lead

13, Hagnesiun

14, Mangsnese

8S. Mercury

16. Rickel

17. Potassiua

18. Selenium

TR A

2 A

19. 8ilver

2.*0. $odium
2%, Thalliua

22. Tin

33. Vansdium

24. 2ine

Other:s

Cyanide




Porm 31 -C

Q. €. Raport “o\sa le'l“'(
BLANRS .

Wm.h)_r%&eass‘: | CAsE W0, 3235 H
DATE __ (\-2 0% 377 w1Ts

N | o
Metrix | oo 0T

e N

‘ laicial Contfauing Galidration
Preperation Calibratice Bleak Value Preparation Blank
_Conpound | Blank Value | s« 11 2
Metals: -
. Aluainus
2. Antimony
3. Arsenice DAL LA
4. Barius

S. Beryliium
é. Cadmiuva
7. Csleium
8. Chromius
9. Cobalt
10. Copper
23. Iron

12. lead

13, Hagonesium

14. Renganese
23. Hercury
6. Fickel
§7. Potassiva
18, Selenfus T3 SU
19. $ilver
20. Sodiva
21, Thellium
2. Tia

23, Vensdiuam
24, 21ne °
Other:

Cyanide
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Q. €. l‘”" “'\Sﬂs 2'2-"‘(

DaTS L\-)_Qg- 37
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2 A
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Others
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Q. C. Report No.. 161223
ICP INTERFERENCE CHECK SAMPLE

LAB NAME.. WEYERHAEUSER CASE NO. . cissasennsiss 3285H-4
DATE: i i5as 11-20-87 Check Sample ID....... ICS O32+
Check Sample Source... EPRA
UnAtE cissnii brvannis vs ug/1
1

Compound Control Limits 2 Initial Final
Metals: Mean StdDev True Observed %R Observed %R

1 ATuminum 508000

2 Antimony -

3 Arsenic - 60U - 60U -

4 Barium 483

5 BerylTium 474 458 97 455 96
6 Cadmium 909 878 97 882 97

7 Calcium 516000

8 Chromium 513 493 96 492 96
9 Cobalt 478 462 97 461 96
10 Copper 534 519 97 520 97
11 Iron 203000

12 Lead 4850 4570 94 4530 93
13 Magnesium 509000

14 Manganese 531

15 Mercury -

16 Nickel 916 851 93 855 93
17 Potassium -

18 Selenium - 80U - 80U -
19 Silver 993
20 Sodium =

21 Thallium 921
22 Tin -
23 Vanadium 475 502 105 500 105
24 7Zinc 973 925 95 927 95

Other:




Form VI

Q. C. Report No... 161223

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-4
DATE....... 11-20-87 EPA Sample No....... 01A-014
Lab Sample ID No.... 99365
Units.. ug/1
MATRIX... WATER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
Antimony NC
3 Arsenic =3 0 2,72
4 Barium v NC
5 Beryllium 2.0U 2.0U NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium 23 21 8.1
9 Cobalt [ 3.9 ] 3.0U NC
10 Copper 482 420 14
11 1Iron NC
12 Lead 615 597 3.1
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U [ 17 NC
17 Potassium NC
18 Selenium \O 33 V<
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23  Vanadium [ 12 11 11 8.2
24 Zinc 444 421 5.3
Other:
Cyanide

* Qut of Control

1 to be added at a later date. 2 RPD =[|S-D|/((S+D)/2)] x 100
NC - Non calculable RPD due to value(s) less than CRDL

05



Form VI

Q. C. Report No... 161223

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-4
DATE....... 11-20-87 EPA Sample No....... E4C-016K
Lab Sample ID No.... 99385
Units.. ug/1
MATRIX... WATER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic ( “ ] { “ :) e
4 Barium NC
5 Beryllium 2.0U 2.0V NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium [ 9.5 1l 4.4 ] NC
9 Cobalt 3.0U 3.0U NC
10 Copper [ 17 10 19 ] NC
11 Iron NC
12 Lead =1 3 2.%
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U 15U NC
17 Potassium NC
18 Selenium =1 <A VC
19 Silver NC
20  Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium 2.0 U 2.0V NC
24 Zinc 38 43 11
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[|S-B|/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) less than CRDL

058



Form VI

Q. C. Report No... 161223

DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-4
DATE....... 11-20-87 EPA Sample No....... 02A-018
Lab Sample ID No.... 99395
Units.. ug/]
MATRIX... WATER
1 2
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic 27> LB 20
4 Barium NC
5 Beryilium 2.0V 2.0U NC
6 Cadmium 3.0V 3.0U NC
7 Calcium NC
8 Chromium [ 7.1 11 6.7 ] NC
9 Cobalt 3.0U 3.0U NC
10 Copper 362 341 6.0
11 Iron NC
12 Lead 386 408 5.6
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U 15U NC
17 Potassium NC
18 Selenium [j I~ ;] [: o ;] (ST
19 Silver NC
20  Sodium NC
21 Thallium NC
22 Tin NC
23  Vanadium [ 3.6 ] { 3.8 ] 4.7
24 Zinc 157 153 2.5
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[|S-D|/((S+D)/2)] x 100

NC - Non calculable RPD due to value(s) less than CRDL

059



Form VII -\
Q.C. Report Mo. 1( 1 22-4
INSTRUMENT DETECTION LINITS AMD
Meviod CONTROL SAMPLE -\

LAB NaME _ulm%aénM( case 0. SAS - DABSW
DATE _ \\-20-%7 LCS UNITS ug/L _mg/xg

. (Circle One)

iequ—;rod Detection Instrument Detection ' - Me dnod, ||

Compound Limits (CRDL)-ug/l Limites (IDL)—ug/l | Control Sample
ICP/AA Furnace | True Found 2R
Metals: ' : i |
l. Aluminua . | 7 q _
2. Antimony 1N | el
3. Arsenic 10 30 2 O W% {\o® 1|
4. Bariun | |
S. Beryllius s 2 So | 43 |26
6. Cadmiua. L] > SO | 477 | ad
7. Calciua ' - l J
8. Chromiua 10 e oo oS [reS]|
9. Cobalt 50 > <0 | 503 |ioe ||
10. Copper 25 > LSO | 254 |\o2 ||
11. Iron . . |
12. Lead \O GO 2 \OOO | \oo | \02 ||
13. Magnesiua
14, Manganese
15. Mercury L
16. Nickel % : \S OO | DAD |ald
17. Potassiua
18. Seleniua \o 40 ) 250 |26H 108
19. Silver
20, Sodium
21, Thallium
22. Tin - )
23. Vanadium 50 2 SOC AR 10O
24, Zine 20 2 200 124% |09
Other:
Cyanide
B~-13
. 060



Fora VII -
Q.C. Report Mo. \( L\ 22-4
INSTRUMENT DETECTION LIMITS AMD
. Metvod CoNTROL SAMPLE - o
LAB NAME _u_).e.néeAm.QM( CASE ¥O.
DATE _ \\-20-¢7 LCS UNITS

6

SAS- IALASH

Circle One)

ioquiud Detectioca Instrument Detection - e nod, | |

Compound Limics (CRDL)-ug/l Liates (IDL)-ug/l | Control Sample
ICP/AA Furnace || True  Found 2R
Metals: :
1. Alusinus , |
2. Antimony | 1
3. Arsenic 10 20 2 oo |\o] =ul
4. Bartium | I
S. Beryllius s 2 so |wa |ag
6. Cadmium_ 3 > SO |1 {K/2
7. Calciuva ‘ . l j
8. Chrouiua 10 < oo o4 {ed ||
9. Cobalt 50 > soc |sos ol ||
10. Copper 25 =) 2S00 |23 o]
11. Iron , ‘ 1 |
12. Lead \O G O 2 \0oC |\o\O |\o\ ]|
13. Magnesium
14, Manganese
15. Mercury L
16. Nickel % \S ‘OO | 288 |a7
17. Potassiuvme
18. Selenium \O QA0 > 250 | 250 oo
19. Silver
20, Sodium
21, Thallium
22. Tin ; )
23, Vanadium 50 2 SO |HAag \OO_
26, Zinc 20 2 200 |2e] |\oS
Other:
Cyanide
B~ 13

- 061



fore VII — >
Q.C. Report Mo, +( L 22-4
INSTRUMENT DETECTION LIMITS AMD |
Medvod coNTROL SaMPLE -

LA NaME _“)_g_‘fgkam( cASE 0. SAS - DAISH
DATE _ \\-20-%7 LCS UNITS ‘;E:S sg/ig

] Circle Oune)
a;qu:rod Dstaction Instrument Detection l - Me dnod ||
Compound Limits (CRDL)-ug/l || Liaice (IDL)-ug/l | Control Semple
ICP/AA Furnace || True  Found 1R
Mecals: |
l. Alusinum A | L |
2. Antimony 1 I 1
3. Arsenic 10 20 2 \oC |vo ezl
4. Barius | |
S. Beryllium S AL So |wa [|&a%
6. Cadmium. 3 > so |17 |add I
7. Calcium : . l l
8. Chromium 10 3 oo [\o> |03 ||
9. Cobalt 0 > Sog |35 ol ||
10. Copper 28 | > 250 |23 1o (||
11. Iron | ' 1 [
12, Lead \O GO 2 woco |A%C 1449 |
13. Magnesium
14, Manganese
13. Mercury e
16. Nickel 40 \S Qoo |22 |98
17. Potassiums
18. Selentus \Oo 4o > 250 | 253 (191
19. Silver
20. Sodiunm
21. Thelliua
22, Tin _ )
23. Vanadiua 50 2 Soo |SO\ 100.
24, Zine 20 2 200 | o4 |02
Other:
Cyanide
3~-13

062



U.S. EPA Contract Laboratory Program

Sample Management Office

P.0. Box 818 - Alexanderia, VA 22313

703/557-2490 FTS: 8-557-2490 Date: 12-7-87

COVER PAGE

Lab Name..  WEYERHAEUSER Case No......... 3285H-5
SOW No..... 784 Q.C. Report No.. 16122

Sample Numbers

EPA No Lab ID No. EPA No Lab ID No
01A-020 99410 02B-021 01867
01A-021 99416 04A-020 99414
01B-020 99411 04p-021 01868
01B-021 99417 04B-020 99415
02A-005M 01871 04B-021 01869
02A-013L 99409 04C-021K 01870
02A-020 99412

02A-021 01866

02B-020 99413

Comment :

ICP Interelement and background corrections applied ? Yes: X No :

If yes, corrections applied before: X or after: generation of raw data.
Footnotes:

NR - not required by contract at this time

Form 1:

Value - If the result is a value greater than or equal to the instrument
detection limit but Tess than the contract required detection Timit,
report the value in brackets (i.e., [10]). Indicate the analytical
method used with P (for ICP/Flame), F (for furnace), or C (for flameless AA).

U - Indicates element was analyzed for but not detected. Report with the

detection limit value (e.g. 10U).

Indicates a value estimated or not reported due to the presence of

interference. Explanatory note included on cover page.

- Indicates value determined by Method of Standard Addition.

Indicates spike sample recovery is not within control limits.

- Indicates duplicate analysis is not within control limits.

- Indicates the correlation coefficient for method of standard addition is

less than 0.995

mi
|

+ *Tow
1
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Form II - 1

Q. C. Report No... 16122

3
INITIAL AND CONTINUING CALIBRATION VERIFICATION
LAB NAME.. WEYERHAEUSER CASE NO.. 3285H-5
SOW NO... 784
DATE...... 12-7-87 UNITS.... ug/1
1 2
Compound Initial Calib. | Continuing Calibration
___________________________________________________________________________ 4
Metals: True Found %R True Found %R Found %R
Value Value Meth
1 Aluminum 1980 P
2 Antimony 807 10000 P
3 Arsenic 470 463 99 10000 9860 99 9860 99 P
4 Barium 1980 10000 9900 99 9900 99 p
5 Beryllium 481 467 97 1000 957 96 957 96 P
6 Cadmium 489 476 97 1000 1000 100 1000 100 P
7 Calcium 49800 10000 1010 10 1010 10 P
8 Chromium 506 484 96 1000 971 97 971 97 P
9 Cobalt 474 466 98 1000 975 a8 975 98 P
10 Copper 542 502 93 1000 962 96 962 96 P
11 Iron 1990 10000 p
12 Lead 4510 4350 96 10000 10000 100 10000 100 P
13 Magnesium 25000 10000 P
14 Manganese 513 1000 p
15 Mercury 1
16 Nickel 496 468 94 10000 9860 99 9860 99 p
17 Potassium 50200 50000 p
18 Selenium 1040 955 92 10000 9890 99 9990 100 P
19 Silver 509 1000 P
20 Sodium 50700 10000 P
21 Thallium p
22 Tin 1000 P
23 Vanadium 511 498 97 1000 969 97 969 97 P
24 Zinc 3100 2910 94 1000 1000 100 1000 100 P
Other:
*Magnesium 10000 P
*Iron 10000 p
Cyanide
1 -Initial Calibration Source-> EPA 2 -Continuing Calibration Source->

INORGANIC VENTURES OR BAKER
3 - Control Limits: Mercury and Tin -> 80-120; A1l Other Compounds -> 90-110

4 - Indicate Analytical Method Used: P - ICP/Flame AA; F - Furnace

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1



LAB NAME..

Metals:

Arsenic
Barium

Cadmium
Calcium

OO~ O WN —

Cobalt
10 Copper
11 Iron
12 Lead

13 Magnesium
14 Manganese

15 Mercury
16 Nickel

17 Potassium
18 Selenium

19 Silver
20 Sodium

21 Thallium

22 Tin

23 Vanadium

24 Zinc
Other:

*Magnesium

*Iron
Cyanide

Aluminum
Antimony

Beryllium

Chromium

Form II

Q. C. Report No..

- 2

. lel22

INITIAL AND CONTINUING CALIBRATION VERIFICATION

WEYERHAEUSER
12-7-87

1
Initial Calib. |

CASE NO..
SOW NO...
UNITS. ...

Continuing Calibration

True Found %R True Found
Value Value
10000
10000 9860
10000
1000 957
1000 1000
10000
1000 971
1000 974
1000 962
10000
10000 10000
10000
1000
1
10000 9860
50000
10000 9950
1000
10000
1000 969
1000 1000
10000
10000

1 -Initial Calibration Source-> EPA

4 - Indicate Analytical Method Used:

* - alternate lines used for high levels:
Magnesium>40000 ug/1 and Iron>100000 ug/1

2 -Continuing Calibration Source->
INORGANIC VENTURES OR BAKER
3 - Control Limits: Mercury and Tin -> 80-120; All Other Compounds -> 90-110

3285H-5

784
ug/1

R

99

96
100

97
97
96

100

99

99

97
100

P - ICP/Flame AA; F - Furnace
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Ockaors
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Porw 83 — 5

Q. -1 u”ﬂ B, ;(;\’J %
INITIAL AND CONTINULING CALIBRATION VERIPICATION?

WW.&&&A&.\M&M

Aluninus

Zaiciel Calid.!

.[Tzve Value

Pound

‘CASS X0
]

gor

IS

19+

hciaonz

Argenie

A\

4

\0S

=)

>4

a7

Barius

Berylilium

Cadaiua

Caleivm

Chroaium

Cobdale

Copper

Lzon

Lead

=iC]

“e

\Qx 1

Hagnesive

Hangeness

Hereury

Bfckel

Potasoiym

Seleonium

%>

a9

2

A\

Slver

Scdium

Thallium

Tia

4

Vengdive

2Hae

Cyanida

I tageta) Calibratica Sourcs 5 E& 2 Continuiag Calidration Soutu_&‘ﬁg_r_

3 Control Linitss Hercury end Tis 80-120; All Other Compounds $90-110

¢ Indtcote Analyeieal Mothod Used:

P - ICP/Plame 4A} P - Purnace
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: P-4 -
Q. €. Bapost B, &S: \22
INITIAL AND COWTINUING CALIBRATION VERIPICATION)

L s J.&%:M CASE WO, __ 32 BSW
oM 0, _ 1134
DTS \2-1- €7 wnes

Q% —Iatetel Calgh.l Contisutag Calfbratioad _
Metals |2eue Vadue| Pound | 2 ||frue Velus| Pound | m | Feuse Bothod® |

1. Aluvmious

3. Ased ;
3. Arscaie 23S 34 23> a4 HE -
4 Beriua |
S, Berylljua iR i
6. Cadmius _ | |
7. Caletium ' '
8. Qiromiua ' d
9. Codale
10. Copper ,
3, Zzea ' ' i
12. lesed . 2 36 o3 F

13. Nagnesiua : j
14, Hanganese ' :

1S, Mercury
86, Bickel
17. Potassiys

18, Selentum | 3 a4 o2l 3s 6 b3l 3¢ jw3ll F
19, Siiver '
20. Sodiwm
3l. Iheiliem

s
@
o

Cyantde '
! tagetal Calidration Sourea SEVA 2 Continutag Calidratioe Source o \cec

3 Control Limttes Hereury aud Tta 60-120; All Other Cospouads $0-110
9 2adicete Analyticel Hethod Used: @ ~ 3CP/FPleme 4A; P = Purnace

. 023



R il-S
Q. €. Raposs Be, \e\ 22
INITIAL AND CONTINUING CALIBRATION VERIFICATION]

L ns W cASE WO, __ 2SS
80w ®0, __ 194

M \2-7-%7 nts .

Qg,e —_Iatesel Calgd,d Contisuiag Calidrsticad

Netals [2zue Value| Found | 3R |ifrue Value| Found | SR { Pound kecm“:

3. Arsenic 2S o= jai 32> jav)l ©

,..
1
8

30. Coppes
3. Iscs
12, lead _
13, Nagnesius : : )
34, Msagansee
§S. Nezeury

16, Niekel

17. Potassiuym
18, Sclentum | ‘13 45 Jiesll »s 136 w3l 35 liwoll E
19, Silver
0.
3.
a.
3.
2.
Obers : *

4

:

FEF
]

.
-]

Cysnide '
! fagesal Celidracion Sourcs EOQ 2 Coucdnutag Celidracfon Soures_p'ce<

3 Control Limites Morcury end Tia 80-120; A1l Other Compounds $0-110
¢ tadtcate dnalytical Mothed Useds P = ICP/Pleme AA; ¥ - Purnace
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LAB NAME..

Preparation

Compound

WEYERHAEUSER
12-7-87

Initial
Cal.

Q. C. Report No..

Continuing Calibration

Form IIT -

BLANKS

1

16122

CASE NoO..
UNITS....
MATRIX. ..

Blank Value

3285H-5
ug/1
WATER

Preparation Blank

Metals:

ATuminum
Antimony

Arsenic
Barium

Beryllium

Calcium

Chromium

Cobalt

Copper
11 Iron
12 Lead

1
2
3
4
5
6 Cadmium
7
8
9
10

13 Magnesium
14 Manganese

15 Mercury
16 Nickel

17 Potassium
18 Selenium

19 Silver
20 Sodium

21 Thallium

22 Tin

23 Vanadium

24 7Zinc
Other:

*Magnesium

*Iron
Cyanide

* - alternate lines used for high levels:

10U
40U
30U
2.0V
2.0U

300U
100U

SHLWwLWwwoOwmn N
(=]
[emny

3.0U
2.0U

15U
200U
40U
6.0U
10U
40U
30U
2.0V
2.0U

300U
109

15U
200U
40U
6.0U
10U
40U
30U
2.0U
2.0U

300U
109

15U
200U
40U
6.0U
10U
40U
30U
2.0U
2.0V

300U
100U

Magnesium>40000 ug/1 and Iron>100000 ug/1

10U
60U
30U
.0U
.0U
.0U
.0u
.0U
.0U
.0u
.0u
60U
3.0V
2.0V

HLLWWwOYWNORN

15U
200U
40U
6.0U
10U
40U
30U
2.0V
2.0V

300U
100U
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Fore 111-2

Q. C. ‘Report Wo. \(,\ 22
. BLARKS ‘

LAD RMME |, 2%%5 eI SRL ' CASE 0. _ 2> &S B
N R T g [
Hetrix LA Ze ;E'er(

. Infcdel Contfouing Salibration
Preparation Calidration # Blenk Value Preparstion Blank

_Compound Blank Valve ff 1 2 s+« N 1 3
Hetels: -
i« Alusinua '
3. Antimony
3. Arsenie 2 LA 2 12w 2w 12U
4. Barius

$. Beryllius
é. Caduiua
7. Calcium
8. Chroaius
9. Cobalt

10. Copper

31. Iron

12, lesd DA DA DU 12U
13, Magnesius

R

-

34, Hangsnese

iS. Mercury
46. Rickel
17. Potacsiua
18. Selenium DA 1%
19. Silver
20. Sodium
21, Thalifua
2. Tin

23, Vanadium
24, Zine .
Others

ggl“!
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Yora 111 -3
Q. C. J‘t.opot‘t oo \ o\ 272
- DLANKS | |
LAD MAME L)%QXLU&.%Q{ ' CASE W0, __ 22 &S 1

DATE _ \N.o 57 W g [
’ Matrix QZQ ;E-e,r

N Inicdal Continuing Gslibration
Preparation Calibration #L Blank Value Preparation Blank|
’ ‘ A

Compound Blank Value ‘2 3 ¢ 1 1 2
Netals:

l. Aluminua
2. Antimony
3. Arsenic 2UA, A
4. Barius

S. Berylliue
6. Cadmiuas
7. Calcium
8. Chroaium
9. Cobdbalt
10. Copper
i1. Iron

12. Lesd

13, Magnesium

I

14, Manganese

1S. Hercury
16. Rickel
§7. Potassium
18. Selenium 22U 22U 1D
19. 8ilver
20. Sodius
21, Thallium
2. T4a

23, Vanadium
24, 2ine *
Other:

QLQMQ




LAB NAME

Q. C. ‘lu”l‘ Ro. 55.\'2‘2—
- BLARKS .

e

ATE ___\D-T-%

Fors 111 -

Hetrix

CASE %0,
UNITS

tec

A %S B

——)“5—1“5———-

S—

¢

Preperation
Coupound

L

Infcial

Calidbration
Bleak Value

t

Contiauing Qalibdratioca
Blenk Vaiue

4

o]

Preparstion Blank
1 8 ¥ L

Metslp?

1.
2.
3.
.
S.
6.
7.
8.
9.
10.
1.
12.
13.
34,
18.
16.
1.
18.
19.

24,

Aluninus

-

Antimony

Argsenie

Barius

Berylliua

Cadnuius

Caleiua

Chroaius

Cobalt

Copper

Iren

Lead

NMagnesius

Manganese

Hercury

Biekel

Potassiua

Seleniua

22U

S$ilver

Sodium

Thallium

Tia

Venadius

2ine

Othert

Szggido
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Form IV

Q. C. Report No.. 16122
ICP INTERFERENCE CHECK SAMPLE

LAB NAME.. WEYERHAEUSER CASE NO.....covvnnnnn. 3285H-5
DATE...... 12-7-87 Check Sample ID....... Ics 03R+
Check Sample Source... PR
Uniits: e ssanwnes s snnnna ug/1
1
Compound Control Limits 2 Initial Final
Metals: Mean StdDev True Observed %R  Observed %R
1 Aluminum 508000
2 Antimony -
3 Arsenic - 60U - 60U -
4 Barium 483
5 BerylTium 474 435 92 432 91
6 Cadmium 909 894 98 885 97
7 Calcium 516000
8 Chromium 513 471 92 473 92
9 Cobalt 478 443 93 444 93
10 Copper 534 491 92 490 92
11 Iron 203000
12 Lead 4850 4490 93 4470 92
13 Magnesium 509000
14 Manganese 531
15 Mercury -
16 Nickel 916 848 93 827 90

17 Potassium

18 Selenium - 80U - 80U -
19 Silver 993

20 Sodium -

21 Thallium 921

22 Tin -

23 Vanadium 475 48?2 101 482 101
24 Zinc 973 931 96 935 96

Other:




Q. C. Report No... 16122
DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-5
DATE....... 12-7-87 EPA Sample No....... 01A-020
Lab Sample ID No.... 99410
Units.. ug/1
MATRIX... OTHER
1
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
Antimony NC
3 Arsenic 24 DU o
4 Barium NC
5 Beryllium 2.0U 2.0U NC
6 Cadmium 3.0V 3.0U NC
7 Calcium NC
8 Chromium 18 18 3.5
9 Cobalt 3.0V 3.7 ] NC
10 Copper 558 593 6.0
11 Iron NC
12 Lead 771 756 2.8
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U [ 31 ] NC
17 Potassium NC
18 Selenium o
19 Silver NE V> NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23  Vanadium 12 12 1.2
24 Zinc 465 472 1.5
Other:
Cyanide
* Qut of Control
1 to be added at a later date. 2 RPD =[|S-D}/((S+D)/2)] x 100
NC - Non calculable RPD due to value(s) less than CRDL

Form VI

031



Q. C. Report No... 16122
DUPLICATES
LAB NAME... WEYERHAEUSER CASE NO... 3285H-5
DATE....... 12-7-87 EPA Sample No....... 02A-021
Lab Sample ID No.... 01866
Units.. ug/1
MATRIX... OTHER
1
Compound Control Limit Sample Duplicate RPD
Metals:
1 Aluminum NC
2 Antimony NC
3 Arsenic \S \7?7 \3
4 Barium NC
5 Beryllium 2.0U 2.0U NC
6 Cadmium 3.0U 3.0U NC
7 Calcium NC
8 Chromium [ 6.1 1 9.3 ] NC
9 Cobalt 3.0U 3.0U NC
10 Copper 365 311 16
11 Iron NC
12 Lead 449 465 3.5
13 Magnesium NC
14 Manganese NC
15 Mercury NC
16 Nickel 15U 15U NC
17 Potassium NC
18 Selenium Y i J [ m ) NC
19 Silver NC
20 Sodium NC
21 Thallium NC
22 Tin NC
23 Vanadium 2.0 U 2.0U NC
24 Zinc 264 264 0
Other:
Cyanide

* Qut of Control
1 to be added at a later date.
NC - Non calculable RPD due to

2 RPD =

[1S-D]/((S+D)/2)] x 100

(
value(s) less than CRDL

032



Fora VIl
Q.C. Report No. \(,\D2-
INSTRUMENT DETECTION LIMITS AND
Metviod CONTROL SAMPLE - \

LAB NAME case 0. SAS - 22ARS
DATE _ \D-7-%7 LCS UNITS _ (ug/L\ ag/xg

[} rclc One
— R.eqqud Detection Ingtzrunent Dctoction', .--:\e,\-\nodj—“
Compound Limits (CRDL)-ug/1l Limits (IDL)-ug/l | Control Sample

ICP/AA Furnace | True Found 2R
Mecals: |
l. Aluminum | l
2. Antimony i | L
3. Arsentic 10 20 94 voo | to4 |4 ]|
4. Barium | |
S. Beryllium ] 2 So | w7 194
6. Cadmium. S G) SO | U |92 '
7. Calcium . | J
8. Chromiua 10 2 \0O |\o_jlol]]
9. Cobalt 50 > SO |{as | 99 ||
10. Copper 28 > 250|243 197 ]
11. Iron . . | |
12. Lead \O GO > oo | %2 |a8 ||
13. Magnesium
14, Manganese
15, Mercury Ny
16. Nickel ) \S “4o0 |2%S |96
17. Potassiuva
18. Selenium \O Q40 > 2SO |2\ _|%6
19. Silver
20. Sodium
21l. Thallium
22, Tin i )
23. Vanadium 50 2 Soc |47 197
26. Zinc 20 2 200|206 | 103
Other:
Cyanide
B~-13

- 033



LAB NAME

(
DATE (’>»‘7—$7

Form VIL

Q.C. Report No. \ (L2 2-
INSTRUMENT DETECTION LIMITS AND

Met\od CONTROL SAMPLE- .

CASE NO.

LCS UNITS

SAS - 2ABSH

mg/kg

( u&/l..\
S —

(Circle One)

Required Detection

Instrument Detection l

Mevnod |

Compound Limits (CRDL)-ug/l Limits (IDL)-ug/l | Control Sample
ICP/AA Furnace | True Found 2R
Metals:
1. Aluminum |
2. Antimony | | _ | J
3. Arsenic 10 20 < oo | oS | je5)l
4. Barium |
‘S. Beryllium S X so |47 | a4
6. Cadmium S ) So | HS |90 I
7. Calcium _ I l |
8. Chromium 10 > o0 | jo2 (102]|
9. Cobalt 50 > sog [ 497 | 92|l
10. Copper 23 > 20 | 242 1971]
11. Iron - ' I I
12. Lead \O GO > 1000 | lo30] /o3|
13. Magnesium |
14, Manganese
15. Mercury oy
16. Nickel ) \S q4oo |397 199
17. Potassiua
18. Seleniun \O A0 > 20| 226 |90
19. Silver
20, Sodium
21. Thalliunm ,
22. Tin _ )
23. Vanadiua 50 2 06|38 198
24, Zinc 20 2 200|20% 104
Other:
Cyanide
B~-13
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US. ENVIRONMENTAL PROTECTION AGENCY ‘@BSH ’“8’()/4
'Contract Laboratory Program

SAMPLE MANAGEMENT OFFICE
| DW0sde onToes,

2

MEMORANDUM Sept 6, 5.00 PM

tD1

DATE: September 1, 1987

TO: SAS Candidate Laboratories

FROM: Lynn Riddick

SMO Analytical Services Group
SUBJECT: SAS Solicitation for SAS No. 3285-H

Please Review the enclosed SAS Solicitation package for the
subject SAS. Listed below are several clarifications and

highlights of the enclosed package.

1) Please note that Task I, preweighing of filters, shall be
grouped into batches of 40, in a 3:1 ratio of Microgquartz to
Glass Fiber air filters. Therefore, bids for Task I should

be priced on a per 40 filters basis.

2) Please note that Item 8(e) requires that all metals be

analyzed by ICP first. Then, any metals not meeting the detection
limit criteria of the Inorganic SOW must be analyzed by GFAA.
Because this could figure heavily in the cost of this project,
LABs must place a per metal per sample cost for GFAA analysis.

For purposes of price comparison and contract awards, SMO

will assume that all samples will require GFAA analysis of 3
metals. This cost will be used in evaluating bids, but does

not mean that each sample will, in reality require the analysis

of 3 metals by GFAA.

3) Please place bids according to the attached bid calculation

worksheet.

If you should have any further questions concerning SAS No. 3285-H,

please do not hesitate to contact me.

P.O. Box 818, Alexandria, Virginia 22313. Phone: (703) 557-2490/FTS-8-557-2490 ~ 059




U.S. ENVIRONMENTAL PROTECTION AGENCY
Contract Laboratory Program

SAMPLE MANAGEMENT OFFICE

BIDS ARE DUE ON TUESDAY, SEPTEMBER 8, 1987 AT 5:00 PM, EASTERN TIME

NOTE: Award of this SAS contract is
subject to the review and approval of
Viar and Company's Project/Contract
Officer(s) under EPA Contract 68-01-7253.

‘ Please have a safe and pleasant holiday!

: ~
P.O. Box 818, Alexandria, Virginia 22313. Phone: (703) 557-2490/FTS-8-557-2490 - 0 v 0
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sas M. Q0A - PAGE___-of
. —— _ . T TOTAL . |TOTAL 0sT |

Nergpl £5™ 0C S f OTHER QC SWPLST 4" loost /7 se] for

PARAMETER _|SMPLS| M5 D SMPLS ._|_PARAMETER
, $ $

Prewerohing. %ﬂl |

< -
(nasiore=) -
Whu-o ‘?:‘r-%b \5 I 3 *
l hAber

N 2

oopre e 3 3

‘urﬁmmaraplra 3 S

| M.oroqu?wfgz 327 % it D

Microquartz. 337 N a’?

Giloss “ﬂla Wi, — 17

el cootbecit] A% | aq 10RO

SMO-SAS BID CALCULATION WORKSHEET

TOTAL BID AMOUNT $

- 062




D.C. #340-PP1-EP-EZLU

EPA Region/Client: VIIL - 7§}k:_

RSCC (Representative)

Telephone Number:

Date of Request: |

Site Name:

EPA REM Program: |

General description of ana]yticaﬂ service requested:

Micro-quartz air filters for toﬁal suspended particulates
(gravimetric) and metals analysis. Glass fiber air filters for total
suspended particulates only. 7 :

a) All filters and blanks for total suspended particulates to be
pre-weighed at laboratory then shipped for sampling.

b) Metals by ICP and/or GFAA and Flame AA (see Table 1). Sample
- preparation and extraction using attached methods.

. 083

Page 1



Definition and number of work units involved:

~a) Approximately 327 Micro-quartz air filters (8" x 10") for metals

(see Tables 1 and 2) and gravimetric total suspended particulates.

b) Approximately 117 glass fiber air filters (8" x 10") for
gravimetric total suspended particulates.

c) Six air filters (3 of each type material), lab spiked for Pb by
Flame Atomic Absorption and six air filters (3 of each type
material) unspiked, for Pb by Flame Atomic Absorption.

d) Forty additional Micro-quartz filters shipped to use for
laboratory QC (i.e., laboratory filter blanks and MCS Co
pregarations). LAB will refcin trese, fitters for QL porposes, I i becomes evaent that
ad.hional hiters are fecesetiny , LAR Mugh comact SMO o arvange for oddubenal fillers,
Purpose of analysis: : )

Superfund enforcement
Estimated date(s)_of collection:

ONer 14 weths,oeqnnvg T days after LAS recewses LnweAked qur flters .
(\e.~ 8-10 doys'af LAB &, ouarded s SAS),
Estimated date(s) and method of shipment:

a) A1l filters for gravimetric analysis (sample sets A & B) will

initially be shipped to the laboratory:upon \ab assignment

' for pre-sampling (tare) weights. Inhese tared filters will

then be shipped by the lab to the sampling location (address and

Federal Express account for shipping to be provided). A minimum

of 40 pre-weighed (tared) filters,must be received at sampling

Tocation: within F days dHer eceiot ofit u:nmq:g&uenma\ LA®, All: remaumag Gitkers oy be

Awded o bxdehes of ot \tast 4O+ sent to Sompless oL MoRmOM o0f 1 deys apard,
b) Sampies wiu B cautcEDd UPon Tecext o preweighed Giers, G will e Each baith
SNpped vial Rderal Express APProximataly Z-3 haso/WeeK @t a0 Senedule must contann
of v 20-21 samplg/Wk Sor Set A + 8-10/week for Set &, X o muture of
Numbtlar of days analysis and data required after laboratory receipt of HWer Wypes,
samples:

30 days from v last Aode of somple receipt eoen week (Mon-Sad) .
Analytical protocol required:

See Table 1 and 2, and Attachments A, B, and D as well as 8a through

8j (Attachment C is provided as reference information for ICP
analysis of these types of samples).

064

Page 2




Special technical instruction:

a) Sample sets A & B (Table 1) for gravimetric analysis of total
suspended ﬁarticulates will be numbered by the lab. These sample
numbers, the initial tare weight, gross weight, net weight and
analysts signatures/dates will be recorded on copies of the Form
shown in attached Figure 1. (See Attachment A.)

b) Attachment B specifies the extraction procedure for metals
analysis for sample set A (Tabte 1). '

c) Forty of the micro-quartz type filters are to be kept at the
laboratory for the purpose of preparing spiked blanks to use as

* method control samples (MCS). These forty filters will also be

used for laboratory filter blanks. For each QC group, the MCS and
lab filter blank strips used must be from the same filter. See
item 13 for definitions of MCS and blanks. These filters will be
> separately packaged and labeled for this purpose.

d) For Sample Set A the extract analyses for metals are to -follow CLP
Inorganics SOW protocols for extract QC (see Item 13) and analysis
QC (initial and continuing calibration check frequencies using
alternate source standards, interference check samples and serial
dilution analyses). All analytes requiring Graphite Furnace AA
must follow the same MSA decision process and analysis procedures
as described in the CLP Inorganic SOW.

e) For Sample Set A all metals must be analyzed by ICP even though
required detection limits may not be met.( Perform detection Timit
studies, if necessary, for any elements not typically run by ICPinr CpP \
Determine and report IDL's following procedures described in the Orogpnnes SOW
CLP Inorganics SOWL) In addition, GFAA analysis will be necessary
for elements not meeting the required detection limit by ICP (see
Table 2).

f) Post-digest spike recoveries for all elements requiring GFAA are
to be verified as being within +15% for laboratory filter and
reagent blank(s) prepared by the attached extraction procedure
prior to starting any sample analysis. If this criteria cannot be
met, contact rewmshistby=way=of SMO) before any sample analysis.
The post-digest spike levels for analytes requiring GFAA are to be
two times (2X) the required detection limits shown in Table 2.

g) For Sample Set C (see Table 1) the blanks and spiked blanks
analyzed by Flame AA for Pb only are to be extracted using Step
7.2.2 "Utrasonic Extraction Procedure" as shown in Attachment D
(Appendix G Reference Method).

1. The laboratory must prepare and analyze one filter blank and
one spiked blank of each type of filter material using the
procedure from (g) above on three non-consecutive days. (The
two types of filter materlal are Microquartz and Glass fiber).
The results of these analyses must be reported to Jtem—il—

SMO) before Set A field sample analysis

begins.
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- 2. As with all other preparations prepare and analyze a
reagent blank with each set of preparations.
3. Initial and continuing calibration verification using

standards from alternate sources and appropriate background
correction are required for Flame AA analysis in accordance
with CLP Inorganics SOW protocols.

4. The spike level used for these Pb analyses is to be 10 times
tﬂgﬂﬂe;ﬁ?jzmme_nt_@_eﬁhmwpb. whichever
is Tower. (Spike level is the "in solution" level after
extraction and dilution and must be the same regardless of

final dilution volume). The same spiking level for Pb will be
use? to prepare the MCS for all ICP/GFAA analysis. (See Item
13

h) Use the same filter strip size for both Set A and Set C extraction
procedures. Accurately measure and record the measurement of all
strips extracted. Note any size deviations in the case narrative.

i) A1l samples must be analyzed concurrently with lab QC samp]es.an#
Lok gnal\ oralyze BC at o Frequency of one pe wertk (Mon~

sad . If any sample submitted is des1gnated for e as a
laboratory QC sample it is to be used for duplicate preparat1on

requirements as defined in Item 13 below. However, in no instance
will lab QC be performed less frequently than ore Ter 10 or one
Ter week.

j) A1l unused and/or remaining sample material and extracts must be
retained for 180 days from VTSR unless prior authorization for
disposal is received from Region 8 RSCC (through SM0O). A1l
records and data associated with the case must be retained by the
lab for six months after regional receipt of data.

Analytical results required:

a) For total suspended particulates data use format provided in
Figure 1 (see Attachment A).

b) Consistent with SAS methods referenced herein, and appl1cable CLP
analysis protocols.

c) In addition, all samples must be run concurrently with lab QC
samples (see Item 8i§.

d) SAS data package format and deliverables must be consistent with
and equivalent to CLP RAS format (including submission of all
deliverables, all methods used from prep/digestion through
analysis, digestion logs, all calibrations, all raw data (analysis
and re-analysis, undiluted and diluted sample data) and reduced
data for all analyses of the field and lab QC samples, all
detection limits and calculation methods for all analyses, all
QA/QC data presented in summary form, and all data reduction
procedures.

Page 4



e) A narrative summary of all procedures actually used for sample
preparation and analyses, including: a) specific identification
of all instrumentation used; b) discussion of all factors
affecting the analyses and of all corrective actions taken; c)
justification for dilution(s) of all sample extracts and/or
digestates; d) a summary of the source and reasons for variance
from this request (e.g., methods changes).

NOTE: A1l deviations from methodology provided herein must be

approved prior to the laboratory making these changes. Contact
Item 11 (by way of SM0) for approval of method change.

10. Other guse additional sheets or attach supplementary information, as
needed) :

See Tables and Attachments.

11. Name of samp]ing/shipping contact:
Phone:

12. Data Requirements:

See attached Table 2.

13. QC Requirements:

Audits Required Frequency of Audits (Percent or_ Concentration)
Less than MDL shown in
Reagent Blank * Minimum: 1/10** Table 2
Lab Filter B]ank. Minimum: 1/10** See Item 13b
Dup]icaté Minimum: 1/10** See Table 2
Method Control Sampje Minimum: 1/10** See Table 2

NOTE: * See Item 14 - Action Required for Blanks
** Or as stated in Item 8, whichever is more frequent.

NOTE: ONWY THE DUPL\CATE?C‘_:)AMPLE S BALLABLE

. 067
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14.

Definitions

a) The reagent blank consists of the extraction reagents carried
through the entire procedure. ‘

b) The laboratory filter blank consists of the extraction reagents
and an identical size strip of blank (unused) filter material
carried through the entire procedure. Contaminants found in this
blank may need to be considered when determining the spike
recovery in the MCS (see 13f).

c) A Method Control Sample (MCS) is hereby defined as a known standard

=oOwsrion that is carried along with the samples through the entire

sample prep/analysis sequence. The MCS is to be prepared by
spiking (before extraction) a blank air filter of the same type
and size (strip) as was used for the exposed samples. The spike
levels for each element in the MCS are to be such that the final
concentration is at 10 times (10x) the amounts shown as the
required detection limits in Table 2, Exceptions to this spiking
level requirement are Selenium (Se) which is to be at 25 times
(25x) the detection limit amount and Lead (Pb) which is to be at the
s?m§ level as the amount used for spiking as specified in Item
8(g).

e) The duplicate is to be prepared (at the specified frequency) from
a second strip on the opposite side of the exposed filter.

f) If the filter blank associated with the MCS contains levels of any
analyte which are greater than 2x the required IDL (in solution)
report both the uncorrected MCS recovery and the blank corrected
(found MCS Value - found Blank Value x 100), placing the

‘Expected MCS Value )
blank corrected value in parentheses (e.g. 112y (io5)).

Action Required if Limits are Exceeded

Blanks

1. Prior to analysis of field samples, the laboratory must demonstrate
(and document) the absence of reagent blank contamination by preparing

and analyzing one or more reagent blanks (i.e., reagent carried
through the entire sample prep/analysis sequence) using the identical
equipment and reagents and reagent water that will be used for the
prep and analysis of field and lab QC samples. Appropriate corrective
action must be taken to identify and correct any source of
contamination prior to the analysis of field and lab QC samples.

2. For reagent blanks analyzed with field samples, flag all data
associated with an out of control blank with a ‘8.

3. Do not blank correct any sample values. _ ()(;EB

Dana A



Dug]iéates

1. Rebort RPD value and flag "out-of-control® data with "*",

Method Control Sample

1. Re-analyze an additional aliquot of the MCS extract and all sample
extract associated with that out of control MCS.

2. If this re-analysis of the MCS is acceptable, then re-analyze all
the samples with the acceptable MCS and report the sample results
associated with the re-analysis (but still include both analyses
in the raw data and report need for second analysis on narrative
summary).

3. If the re-analysis of the MCS is unacceptable, report and qualify
the affected parameters for all sample results associated with the
"best" deficient MCS and qualify with an "M".

- 069
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Table 1

Sample Set A: 327 Micro-quartz (8"x10") Air Filters*

o Tota) Suspended Particulates (Attachment A)
o Metals (see Table 2 and Attachment B)

‘Sample Set B: 117 Glass fiber (8"x10") Air Filters

-0 Total Suspended Particulates (Attachment A)

Sample Set C: 12 Filters (6 Micro-quartz & 6 Glass Fiber)
o Pb for blanks and spiked filters (Attachment D)

*This quantity does not include filters designated for laboratory QC
purposes. (See Items 2(d) and 13).

Page 8
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Parameter

NArsenic
Beryllium
Cadmium
Chroﬁium
Cobalt
Copper

L ead
Nickel

Nselenium
Vanadium

Zinc

TABLE 2 - Summary of Parameter Measurement
Objectives for Analytical Laboratories

Matrix

Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter
Air Filter

Air Filter

(a)Duplicatgbpethod

Control  Control

Det. Limits Sample
Limit> (RPD) (%R)

- 10 ug/1  £20 80-120
5 ug/1 20 80-120
5 ug/1 20 80-120

10 ug/1 =20 80-120
50 ug/1 £20 80-120
25 ug/1  +20 80-120
10 ug/1  #20 80-120
40 ug/1 220 80-120
10 ug/1 20 80-120
50 ug/1 +20 80-120
20 ug/1 20 80-120

(a) - *20% of concentration for sample if greater than 5x the Method
Detection Limits or +MDL if concentration is less than 5x the Method

Detection Limit.

(b) For scmple st [, Hrere are no recovery reqpmerv\e,n}% Report resold s
obtraned for the analysis.
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3.0 FILTER SELECTION AND PREPARATION

Suppliers of glass fiber filters for the measurement of
TSP have available two grades of filter materials, the normal
or traditional filter grade, which has been in use for over
20 years, and a spectro-quality grade. The spectro-quality
grade contains less organic and inorganic contaminants.
Spectro-quality gfade filters are recommended for use in those
applications where additional chemical analyses are anticipated.
A filter with low surface alkalinity is recommended to avoid
positive interferences from absorption of acid gases while
sampling. Ideally, surface alkalinity should be between pH
6.5 and 7.5. However, most glass fiber filters commercially
available at the present time have & pH greater than 7.5. An
activity matrix for filter selection and preparation is presented
in Table 3.1 at the end of the section. )

3.1 Filter Selection
Each filter must be visually inspected with the aid of

a light table. Discard or return to the supplier filters
with pinholes and other defects such as tears, creases or
lumps. Remove loose particles with a soft brush.
3.2 Filter Identification

Assign a serial number to each filter. Stamp this number
on two diagonally opposite corners, one stamp on each side of
the filter. Apply gentle pressure to avoid damaging the filter.

3.3 Filter Equilibrium

Equilibriate the filter in the conditioning environment
for 24 hours prior to weighing to minimize errors in measuring
the weight; longer periods of equilibrium will not affect

/ | .ov2
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. accuracy. The conditioning environment should have an
average temperature between 20° and 25°C and vary not more
than $3°C, and a relative humidity (RH) below 50 percent and
vary not more than #5 percent. A convenient working RH is
40 percent.

3.4 Filter Weighing

Clean filters are usually processed in lots, that is,
several at one time. Before weighing the first filter, perform
a balance check by weighing a standard Class "S" weight of
between 3 and 5 grams. Record the actual and measured weights,
the date, and the operator's initials, as shown in Figure 2.1.
If the actual and measured values differ by more than $0.5 ng
(0.000S g), report it to the supervisor before proceeding.

If the actual and measured values agree to within $0.5 mg,
weigh each filter to the nearest mg. Weigh each filter within
30 seconds after removal from the equilibration chamber, record
the tare weight and serial number of each filter in the

. Laboratory Data Log, Figure 1

Clean filters must not be folded or creased prior to

weighing or use.

3.5 Filter Handling

It is recommended that a quantity of filters sufficient

for at least a three (3) month period for each sampler be num-
bered and weighed at one fime. Pack the filters in their
original container or a box of similar size such that each
filter is separated by a sheet of 8 1/2- by ll-inch tracing
paper. Be sure that the filters are stacked in the box in
numerical order so that the operator will use the proper
filter first. 1In addition to the filters, supply the field

perator with pre-addressed return envelopes to protect
‘the filters during mailing. These folders can also be printed
Kiiont and back to serve as a sample record data sheet as

® - 0OV3
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5.0 ANALYSIS OF SAMPLES

An activity matrix summarizing the major quality control
related functions for sample analyses is presented in
Table 5.1 at the end of this section.
5.1 Verify Documéntation and Inspect Sample

1. Upon receipt of the sample from the field, remove
the filter folder from its shipping envelope and examine
the hi vol field data sheet, _ to determine whether
all data necessary to verify the sample for analysis

Noke. 7n_We s i .
ofe. Tn Memarks T sampler malfunction is evident,

e.g., obvious faceplate gasket leakage.

2. Record the filter number on the hi vol field data
sheet and on the laboratory data log, Figﬁre ‘1. ,

3. Examine the shipping envelope for sample material
that may have become dislodged from the filter. If such
material is observed, recover as much as possible by brush-
ing it from the envelope to the deposit on the filter with a
soft camel hair brush.

4. Examine the filter for insects embedded in the
sample deposit and if found, remove them with Teflon tipped
tweezers, using care to avoid disturbing more of the sample
deposit than is necessary. If more than 10 insects are
observed refer the sample to the supervisor for a determina-
tion whether to accept or reject it.

5. Record data verification, sample inspection, and
removal of insects under Remarks in the laboratory data log,
Figure 1.

5.2 Filter Equilibration

Equilibrate exposed filters in a conditioning environment
for 24 hours, additional equilibration time up to 48 hours
may be necessary for very damp filters. An equilibration

. 0V4
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chamber, employing a saturated chemical solution that will
result in a relative humidity of less than 50 percent at a
temperature of-approximately 20 to 25°C is recommended in
lieu of a controlled temperature/humidity weighing room.

An air conditioned room may be used for equilibration.

A relative humidity less than 50 percent and constant within
+5 percent, and an air temperature constant within +3°C must
be maintained in the room while filters are equilibrating.

A conveniently working relative humidity is 40 percent. A
hygrometer is maintained in the room and the relative humidity
must be checked daily.

Record hygrometer readings and any equilibration chamber
malfunction, discrepanciés, or maintenance in the laboratory
data log, Figure 1.

5.3 Gravimetric Analysis

Perform a balance check as specified in Section 3.4
Weigh exposed filters to the nearest’milligram on the analytical
balance within 30 seconds after removal from the equilibration
chamber. The weighing location should be in the cohditiouing
environment if practicable, otherwise the analytical balance
should be as close as possible to the conditioning chamber
in a location that is relatively free of air currents and
is at or near the temperature of the chamber. Record the
weight in the laboratory data log and on the hi vol field
data sheet.
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Figure 1l: Laboratory log for total suspended particuilate data
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REMARKS

-

" -
LABORATORY FUNCTIONS

FILTER PREPARATION

— FILTER MUST BE FREE OF PIN-
HOLES, TEARS, CREASES, LUMPS,
ETC.

-~ FILTLR MUST BE PROPERLY
EQUILIBRATED (20 hrs< TINKCZB hrs;
HUMIDITY<50%)

(& HUMIDITY & ST; & TEMP + 3°C)

— BALANCE M;ST BE CHECKED BEFCRE
WEIGHI}G (STD. W6T. 3 to 5 ¢
¥ 0.0005 g)

ALL SAMPLES WERE HANDLED
IN ACCORDANCE WITH THE ABOVE
GUTDEL INES

SlGNATURVbATE

SAMPLING ANALYSIS

- SAMPLE MUST BE FREE OF EVIDENCE

OF MALFUNCTION; TEN OR FEWER INSCCTS
IN SAMPLE

~ FILTER MUST BE PROPERLY EQUILIBRATED
(SEE ABOVE)

-BALANCE MUST BE CHECKED BEFORE
WEIGHING (SEE ABOVE)

ALL SAMPLES WERE HANDLED

IN ACCORDANCE WITH THE ABOVE
GUIDEL INES ’

SIGNATURE /DATE




Fochment O

EMSL/RTP-SOP-EMD-003
November 1981
Revision 0

TITLE: Standard Operating Procedure for Acid
Extraction of Glass-Fiber Filters
(Equivalent Method EQL-0380-043 for Lead)

DISCLAIMER

This Standard Operating Procedure has been prepared for the sole use of
the Environmental Monitoring Systems Laboratory of EPA at Research Tri-
angle Park, North Carolina, and may not be specifically applicable to the
activities of other organizations.

AUTHOR: Sharon Harper
APPROVALS: ({%Y\(M\ (7 X [ ?,(( /5\
J?‘Filralling;\kh?éf, PAB/EMQ\; (Date) \
Q& . Clraats NN
J. ¥ Clements, D1rector EMD/EMSL (Date)

EFFECTIVE DATE: 1/78

-0V



ULTRASONIC EXTRACTION OF HI vOL -
FILTERS FOR TRACE ELEMENTS

1. Principle and Applicability

Ambient air suspended particulate matter is collected on a glass
fiber filter for 24 hours using a High Volume sampler.

Trace elements in the particulate matter collected on the glass
.fiber filter are solubilized in a mixture of nitric acid and hydro-
chloric acids with the aid of heat and ultrasonication. The trace
element concentration of the nitric acid hydrochloric acid mixture is
determined after an appropriate dilution of the acid extract.

2. Reagents and Equipment

Hydrochloric Acid, ACS reagent grade, concentrated (11.7N). (Fisher
A-144 or equivalent).

Nitric Acid, Redistilled Spectrographic grade (16N). For preparing
samples. (Calvert Chémica] spectrographic grade or equivalent).

Distilled Deionized Water. Distilled building water supply passed
through a deionizer systém. (Millipore Corporation Milli-Q or equivalent).

Centrifuge Tubes. Polypropylene tube with screw tops of polypropylene,
50 m1 volume (Nalgene 3119-0050). |

Pipette Automatic Dispensing with accuracy of setting of 0.1 ml or
better and repeatébi]ity of 20 p1 (Grumman Automatic Dispensing Pipette,
model ADP-30DT, or equivalent).

Ultrasonic Bath (Heat Systems, Ultrasonic, Inc. Model B92H or
equivalent). Cleaning Power, 425 watts, Heating Power, 400 watts.

Note: Before use, all labware should be scrupulously cleaned. The

following procedure is recommended. Wash with laboratory detergent or
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ultrasonicate 30 minutes with laboratory detergent, rinse, soak a mini-
mum of 4 hours in 20% V/V nitric acid, rinse three times with distilled
deionized water, and oven dry.

3.  Extracting Acid. (2.23 M HC1, 1.03 M HNO,)

In a 1 liter volumetric flask, combine in order and mix well: 500
ml distilled deionized water, 64.6 ml concentrated (16 M) redistilled
spectrographic grade nitric acid and 182.0 m]l of ACS grade concentrated
bydrochloric acid. Cool and dilute to 1 liter with distilled deionized
water,
Caution: Nitric Acid Fumes are Toxic. Prepare in a well ventilated
fume hood.
4. Extraction

Cut a 1 inch by 8 inch strip from the folded particulate bearing
filter using a template and a pizza cutter as described in The Federal

(5ce Ftachment D)

Reference Method for-LeadzA Using vinyl gloves or plastic forceps accor-
dion fold or tightly roll the filter strip and place it on its edge in a
50.0 m1 screw top polypropylene centrifuge tube. Add 12.0 ml of extracting
acid using pre-set calibrated automatic dispensing pipetté or with a
regular pipette. (The acid should cover the strip completely.) Cap the
tube loosely to prevent pressure build-up during the ultrasonication
step. Place tube in a sample rack. Note: the sequence'of adding the
filter strip and acid to the centrifuge tube may be revefsed, if more
convenient, without affecting the results. Identify the sample by
affixing a sample identification label to the centrifuge tube with tape.

Put enough water, with a temperature of 100°C, in a clean ultrasonic

bath so that the water level is slightly above the acid level of the

0v9
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centrifuge tubes in the'rack. This water depth is well below the centri-
fuge tube caps and therefore prevents possible contam%nation of samples
during ultrasonication. Set the loosely capped centrifuge tubes containing
ihe samples and the extracting acid upright fn the rack in the ultrasonic
bath. It is impor;ant for the vials to be upright during the ultrasonication
to prevent possible sample contamination. Ultrasonicate the samples 50
minutes. Remove the centrifuge tubes containing the samples from the
ultrasonic bath and blot the tubes dry.
Uncap the centrifuge tube and add 28.0 ml of distilled deionized
water to the tube using a calibrated automatic dispensing pipette, or
with a regular pipette. Cap the centrifuge tube tightly and shake well.
Place the tube in the centrifuge and centrifuge 20 minutes at 2500
rpm. Decant the clear solution from the centrifuge tube into an acid
cleaned 30 ml polypropylene bottle (bearing sample ID label), taking
care not to disturb the solids in the bottom of the tube. The sample is

now ready for analysis. It has a 0.31 M nitric acid and a 0.67 M hydro-

chloric acid matrixand a volume of 40 ml.
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SECTION 1

OPERATING CHARACTERISTICS

1.1 PRINCIPLE AND APPLICABILITY

This method s applicable to samples originating from the operation of
the National Air Monitoring System (NAMS), the Inhalable Particulate Network
(IPN), and other studies wherein suspended particulate matter in ambfent
air is collected on a glass-fiber filter using a Hi-Vol sampler equipped
with either a size-selective inlet (SSI) or a standard inlet. Trace
elements in the particulate matter collected on the glass-fiber filter are
solubilized in a mixture of nitric acid and hydrochloric acid with the aid
of heat and ultrasonication. The trace element concentratfon of this
mixture is determined after dilution to the analytical instrument's working
range.

The analytical instrument used by this Laboratory is an inductively
coupled plasma emission spectrometer (ICP). The operating parameters
recommended by the fnstrument's manufacturer are followed. The data output

"from the analytical instrument fs processed by computer into micrograms of
trace metals per cubic meter of air sampled. The data for Ba, Be, Cd, Cu,
Fe, Mn, Mo, Ni, Pb, V, and Zn are transmitted to the Data Management Analy-
sis Division (DMAD) for inclusion in the Natfonal Air Data Bank (NADB).

The method described herein has been judged to be an equivalent method
for the determination of Pb on glass fiber filtérs as set forth in EQL-0380-
045, published in the Federal Register, Yol. 45, p. 14648, dated 03/06/80.
Use of this procedure as an equivalent method fs limited to this Laboratory.

1.2 RANGES, SENSITIVITIES, AND LOWER DETECTABLE LIMITS

Typical maximum expected concentrations for the ICP spectrometer used
by this Laboratory are given fn Table 1.

Calibration sensitivitfes depend on spectral line intensities. Typical
sensitivities for the ICP spectrometer used in this Laboratory are given in
Table 1. Typical instrumenta) detection limits achievable by the 1CP spec-
trometer are also given {n Table 1. These are computed as 3.3 times the
standard deviatfon of the distribution of outputs for the repeated measure-
ment of Standard. no. 1, which contains no metals and {s used as the zero
point for the two-point {nstrument standardization described in Section
3.3. The acid concentrations of this standard match the acfd concentra-
tions of blanks and samples.
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TABLE 1. CONCENTRATIONS OF THE MOST CONCENTRATED WORKING STANDARD*,
TYPICAL ICP CALIBRATING SENSITIVITIES, AND TYPICAL
INSTRUMENTAL DETECTION LIMITS:

Moot Conc. Calidrating Detection
Working Std. Sensitivity Lfaflt
Elesent (eg/1) (counts/pg metal) (mg/1)
] $0.0 4,887 0.061 - -
As $.0 $,063 0.025%
Au $.0 11,683 0.009
8 0.0 42,892 0.030
8 20.0 13,430 0.003
Ge 2.0 87,457 0.002
81 10.0 467 3.030
Ca 40.0 82,787 0.103
Cd 4.0 37,438 0. 005
Ce 5.0 13,0859 0.048
Co 5.0 2,787 0.015
Cr 4.0 76,772 0.012
Cu 20.0 159,213 0.010
Fe 50.0 36,985 0.034
Ge 5.0 1,645 0.079
Hp $.0 $,031 0.05%%
In 5.0 $20 0.081
4 20.0 253 0.205
Ls 2.0 44 468 0.007
L1 2.0 12,500 0.003
) 0.0 70,951 0.024
#n 10.0 108,751 0.004
" 5.0 5,266 0.009
Na 80.0 186 fnoperative
) 2.0 $9.859 0.011
i 5.0 4,306 0.014
L 4 20.0 2,941 0.104
) 25.0 10,324 0.032
Pd 5.0 7,996 0.130
rt 5.0 047 : 0.107
Re 20.0 288 0.150
L) 5.0 32,421 2.000
Ru 10.0 5,227 - 0.187
Sb 5.0 4,246 : 0.02%
Se 5.0 930 . 0.156
$4 $0.0 9,152 0.172
) 5.0 52,532 0.024
$n 5.0 469 0.042
Sr 5.0 55,091 0.001
Te 5.0 21,030 0.145
Te $.0 4,676 0.021
" $.0 $8,777 0.003
n $.0 3.063 0.152
v $.0 107,250 0.007
v 5.0 1,170 0.0%?7
\ $.0 35,800 0.004
In 20.0 478 0.120
Ir 5.0 18,010 0.008

* The least concentrated working standard contains no metals.

t Data source s 1982 NAMS standards (05/11/83); net values, background
corrected; pump rate = 1.86 m1/min, 10-s exposure.

% Data source is 48 determinatfons of standard no. 1 made from 01/26/83 --
03/22/83 during analysis of 1982 NAMS filters.
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1.3 INTERFERENCES

Spectral interferences result when spectrally pure solutfons of one

. element produce 8 finite output on channels sssigned to other elements.

When the quantitative correction s made, the order of correctfon fs
arranged so that only “true* (that {s, interference-free or previously
corrected) values are used n any quantitative correctfon of another
element. TVTable 2 lists the quantitative correctfon factors fn the order in
which they are applied fn the data-processing step. The correction relation
for any affected element {s “true" conc. = apparent conc. minus the correc-
" tion factor multiplied by the “true" conc. of the affecting element.

Matrix interferences do exist. This problem has been minimized by
watrix matching of standards and samples.

TABLE 2. CORRECTION FACTORS FOR SPECTRAL INTERFERENCES

Affected Affecting Affected Affecting
lenent Fector Element Eloment factor Element

Ta 0.0166 Co [ 1] 0.0268 [ ]
Ta 0.0026 fe B 0.0116 Se
a 0.014) Te L 3 0.0041 $4¢
al 0.0375 v [ 1} 0.012% $r
[ ] 0.0181 Ir Ge 0.0071 Al
Be 9.0020 [ ] Ge 0.0015 8o
Be 0.002% v Ge 0.008% Mo
Ce 0.2313 v Ge 0.0293 b
Mo 0.0574 Co Ge 0.1489% Te
Mg 0.0151 Fe [ 4 0.0017 - Al
Ls 0.0028 Fe [ 4 0.0265 Cv
Le 0.0122 v L 4 0.0016 Fe
4] 0.1104 w [ 4 0.0032 g
Pa 0.0247 > 4 0.0100 [
Pa 0.1649 $a 4 0.0017 S
Pd 0.012% T [ 4 0.0010 In
43 0.0600 Cr Re 0.0240 Al
/43 0.0175 b Re 0.0110 ]

[ 47 0.1300 Yo Re 0.1609 #n
Pt 0.0210 v fe -~ 3.2400 [ ]
s 0.0281 w Re 0.0556 Pd
8§ 0.1300 Te Re 0.0044 St
$4 0.2495 ar Re 0.2146 1}
Te 0.025%4 v : Ru 0.0141 fe
m 0.0607 Ce [ 0.084) n
N 0.0229 I Qv . 0.0233 Mo
In 0.0132 Te Ry 0.0827 [
As 0.0119 Al fu 0.253) Ta
As 0.1736 - rt fu 0.0364 T
As 0.0125 ¥ fy $.5170 v
8 0.0083 Al Qu 0.49% Ir
[ ] 0.0212 Cr W 0.002)1 Al
[ 3} 0.0065 Fe ] 0.0039 Mg
B4 0.0326 Lo o 0.0027 In
B 0.01%% g As 0.0218 Ge
[ 1} 0.0312 o

3
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SECTION 2
APPARATUS AND MATERIALS

2.1 APPARATUS
2.1.1 Hi-Vol Sampler

Use and calibrate the Hi-Vol sampler as described in the Code of
Federal Regulations (1975). The sampler may be fitted with the SSI head
when required by experimental design.

2.1.2 Anglysis
A. Acid digestIon bomb. (Parr 4745).

B. Centrifuge. (1EC Model K), equipped with 12-place rotor and
30.2-x 100-mm shields.

C. Desiccator, for cooiing oven-dried chemicals.

D. Gravity convection type drying oven (Precision'Scientific 31281),
for drying chemicals and glassware.

E. Mechanical convection type drying oven (Blue Island Electric ov
510A-2), for drying plasticware.

F. Gloves, examination-type, vinyl, disposable, prepowdered, not

~ sterflized (Oak Medical Supply Company, Ravenna, OH), for safety of person-

nel handling particulate-bearing glass-fiber filters.
G. Hot plate (Corning 679535).
H. Hot plate/stirrer (Corning 6795351).

1. Inductively coupled plasma emission spectrometer (Jarrell-Ash
Model 975 Plasma AtomComp). The fnstrument uses a Plasma-Therm HFS 2000D
RF Generator as the power supply for the plasma. The excitation source {s
& three-turn {nductively coupled plasma torch with a cross-flow pneumatic
nebulizer for sample fntroduction. Samples are pumped to the febulizer
with a8 Gilson Minipuls Il single-channel peristaltic pump. The instrument
is equipped to read 48 elements and an electronic internal standard. A
dedicated PDP-8E (Digital Equipment Corporation) minicomputer controls the
fnstrument and yields concentratfon printout. For data storage, the PDP-8
has been interfaced with a PDP-11/34.
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: J. Bottles, linear polyethylene or polypropylene with leakproof
- caps, Tor storing samples; Teflon bottles for storing multielement stand-

. ards (500 =1, 125 ®1, and 30 ml).

K. Centrifuge tubes. Polypropylene tube with screw tops of poly-
propylene, 50 m1 (Nalgene 3119-0050).

L. Pipettes. Volumetric 50 m1, 25 w1, 20 m1, 15 m1, 10 @), 9 m),
8ml, 7@, 6m, Sml, 4 m1, 3 ml, and 2 W1, class A borosilfcate glass.

M. Pipette, graduated 10 m1, class A borosilicate glass.

N. Pipette, sutomatic dispensing with an accuracy of setting of 0.1
m] or better and repeatability of 20 yl (Grumman Automatic Dispensing
Pipette, Model ADP-30DT).

0. HMagnetic stirrer with 25-am Teflon-coated magnet (Corning
6795-353).

P. Pizzé cutter, thin uﬁee1. thickness less than 1 am (Ecko).

Q. Rack, wire (Fisher 14-793-1) or polypropylene (Fisher 14-8090),
for holding centrifuge tubes during ultrasonication.

R. Template, to aid in sectioning the glass-fiber filter; see Federal
Register 1978, Figures 1 and 2, for dimensions.

S. Ultrasonic bath (Blackstone Ultrasonics Inc., Model HT 11.2 with
" Model SU-8 W/PC controller); cleaning power, 750 W; heating power 2000 W;
ultrasonic frequency, 50 KHz; capacity, 11.2 gal.

T. Weighing balance, accurate to 0.1 mg or less.

U. Particle mask (3M, No. 8500), to be worn while cutting and
handling glass-fiber filters. -

2.2 REAGENTS
2.2.1 Glass-Fiber Filters for the Hi-Vol Sampler

The absolute trace metals content of blank filters is not critical,
but Tow values are desfrable. It §s fmportant that the variation in
extractable trace metals between filters within & batch be smal).

2.2.2 Analysis

A. Hydrochloric acid, American Chemica) Sdciety (ACS) reagent grade,
concentrated (11.7 M) (Fisher A-144), for preparing samples.

B. Hydrochloric acid, Ultrex grade (12.12 M) (Baker 1-4800), for
preparing standards.
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_ C. WNitric acid, ACS reagent grade, concentrated (16 M), for prepar-
. ing 20X v/v nitric acid, to clean labware only (Fisher A-200). This acid
1s not for sample preparation, it contains excessive metals. (Fisher

A-200). -

D. Nitric acid, redistilled spectrographic grade (16 M) (Calvet
Chemical spectrographic grade), for preparing samples.

€. Nitric acid, Ultrex grade (15.95 M) (Baker 1-4801), for preparing
standards. : )

F. Stock calibration standards. Multfelement concentrated calibra-
tion standards are obtained commercially (Spex Industries). When properly
diluted, these produce the working standards described in Section 3.2.1.

Alternatively, single-element stock standards, prepared as ﬁirected in
Appendix A, may be used to produce the working standards. Preparation of
the lstter §s described in Section 3.2.1. '

G. High quality control (QC) solutfon. A multielement solution of
48 metals at approximately 80X the concentration of working standards. It
is prepared from single-element master stock standards described in Appen-
dix A, according to instructions in Section 3.2.1. Jt may be obtained
commerc1ally if the source is different from the source for stock ca1\bra-
tion standards (item F, above).

H. Lov quality control solution. A dilution of one part high QC
solution (item G, above) and four parts standard no. 1 (item I, below).

I; Standard No. 1. The acfd matrix blank solutfon (no metals) used
as the zero point during instrument standardization.

J. Compressed argon in cylinders and liquid argon in tanks, purity
99.95%.

2.3 INSTRUMENT CONFIGURATION

2.3.1 Components

A. Jarrell-Ash Mode) 975 fnductively coupled plasma spectrometer
with 48 element slits, shown in Table 5.

8. Plasma-Therm type HFS 20000 R.F. generator power supply.
c Gilsen Minipuls 1] peristaltic sample-delivery pump.

D. Teletype, ASR-33. -
E

. Tylan R0-20-A two-channel mass flow controller for argon flows of
2 and 20 1/mm.
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SECTION 3

OPERATING PROCEDURE

3.1 METHOD OF OPERATION
3.1.1 Sampling

Collect samples with glass-fiber filters for 24 h by the procedure
described in 40 CFR Part 50 App. B (1975). Transport collected samples to
the laboratory, taking care to minimize contamination and loss of sample.

3.1.2 Sample Preparation

Cut a 1-in. by B8-in. strip from the 8-in. dimension of the folded
particulate-bearing filter, using a template and a pizza cutter, as
described in the Federal Register (1968). Using vinyl gloves or plastic
forceps, accordian-fold or tightly roll the filter strip and place it on
its edge in a 50.0-m1 screw-top polypropylene centrifuge tube.

WARNING

A breathing mask and vinyl gloves (described {n Section
2.1.2) are required for safety of personnel handling dry
glass-fiber filters. The breathing mask prevents the
inhalation of minute glass shards and particulate material.
The gloves protect the skin from the same materials and
also prevent contamination of the sample by skin secretions.

, Add 12.0 m1 of extracting acid, using channel A on the preset cali-

brated automatic dispensing pipette or using a regular pipette. (The acid
should cover the strip completely.) Cap the tube loosely to prevent pres-
sure build-up during the ultrasonication step. Place tube fn a sample
rack. The sequence of adding the filter strip and acid to the centrifuge
tube may be reversed, §f more convenient, without affecting the results.
Identify the sample by affixing a computer-printed sample fdentification
label to the centrifuge tube with tape.

Put enough water, at 100°C, in a clean ultresonic bath so that the
water level s slightly above the acid level of the centrifuge tubes in the
rack. This water depth is well below the centrifuge tube caps, so that
samples are not contaminated during ultrasonication. Set the ioose1y
capped centrifuge tubes containing the samples and the extracting acid
upright §n the rack fn the ultrasonic bath. It s important for the tubes

11
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to be upright during ultrasonicatfon to prevent possible sample contamina-

tion. Ultrasonicate the samples 50 min. Remove the centrifuge tubes

- -containing the samples from the ultrasonic bath, allow to cool, and blot
the tubes dry. ‘

Uncap the centrffuge tube and add 28.0 m) of defonized distilled water
to the tube, using channel B on the preset calibrated automatic dispensing
pipette (two passes at 14.0 ml each) or using a regular pipette; Cap the
centrifuge tube tightly and shake well after each 14.0-m1 additfon. Place
. the tube in the centrifuge and operate for 20 min. at 2500 rpm. Decant the
clear supernatant from the centrifuge tube into an ecid-cleaned 30-m1
polypropylene bottle (bearing sample ID label), taking care not to disturd
the solids fn the bottom of the tube. The matrix is 0.31 M nitric acid,
0.67 M hydrochloric acid, and defonized distilled water. The sample {s now
ready for analysis.

3.2 INITIAL START-UP PROCEDURE
3.2.1 Chemical Preparstions

A. * Cleaning. A1 labware should be scrupulously cleaned. The
following procedure {s recommended: Wash with laboratory detergent or
ultrasonicate 30 min. with laboratory detergent, rinse, sozk a minimum of
4 h in 20X v/v nitric acid, rinse three times with deionized distilled
water, and oven dry. )

B. Deionized distilled water. Distilled building water supply
_passed through a deionizer system (Millipore Corporation Mill1{-Q).

- €. Extracting acid (2.23 M HC1, 1.03 M HNO;). In a one-liter volu-
metric flask, combine in order and mix well 500 m1 of deionized distilled
water, 64.6 m1 of concentrated (16 M) redistilled spectrographic-grade
nitric acid, and 182.0 m1 of ACS reagent-grade concentrated hydrochloric
acid. Cool and dilute to one liter with defonized distilled water.

WARNING

Nitric and hydrochloric acid fumes are toxic. Prepare
in a well-ventilated fume hood. Mixing results fn an
exothermic reactfon. Stir slowly.

D. 1.34 M HCY Solutfon. Add about 250 m) of defonized distilled
water to a clean 500-m1 volumetric flask. Add 55.48 ml of Ultrex-grade
hydrochloric acfd (12.12 ®). Dflute to 500 m1 with deionized distilled
water. Shake and store in a 500-m) Teflon bottle.

E. Working Standard No. 1 (EPA 1). This acid matrix dblank (no
setals) solutfon is used as the zero point during instrument standardiza-
tion. Add about 500 ml of defonized distilled water to a clean one-liter
volumetric flask. Add 55.2 m) of Ultrex-grade hydrochloric acid (12.12 M)
and 19.5 »1 of Ultrex-grade nitric acid (15.95 M). ODflute to one-liter
;1th defonfzed distilled water. Shake and store fn a one-l1{ter Teflon

ottle.

12
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ST F. : Vorking Standard No. 2 (EPA 2) ‘l’his standard is prepared from
.. ") - the stock calibration standard designated EPA NC-2 by the supplier. (Spex
. ." ...; .. Industries). Composition and concentration of the stock:and the diluted vl
bt i working standard are given in Jable 6A. Add sbout 50 m1 of defonized dis- : e
R ‘2111ed water to @ clean 100-e), volumetric flask. Add 5.52 m1 of Ultrex-

.' LY . grade ‘hydrochloric acid- (12.12 M), 1.85 m). 'of Ultrex-grade nitric acfd -~ .-
L (15.95.M) and 5.0 .m) of the stock EPA NC-2. standard Dilute to. volume with - -
Cre T _deionized distilled water. - Shake thoroughly and transfer to & 100-m Teilon ';.
o T bottle. Fresh working standards should be prepared at least once every '
-'-.':‘-'tvo veeks..-. S vl EIT R A

. " B

U Alternatively. Vorking Standard No 2 nay ‘be prepared fron in-house -
- single-element stock standards described {n Appendix A. ~Table 7A lists the .
e ‘elements acids. and aliquots required to prepare a soo-an volume : L

*,:";- TABLE aA “PREPARATION ‘OF WORKING ‘STANDARD ‘NO.2 (EPA 2)° ol
e i - EROM, comeamuv PREPARED. nuummm SToCK EURTIR

DR e Sy T e T T T T erking -
Y .Si_.oct Conc. .- .- . Aliquot T o UStd. Come.
. Co-ponent Co T (sg/l) SN - AmY) S (mgh)

T . H Dl water 7 e T U go'sy N T~ B
R It TR % ¢ SR % T 2
SELTU T o w0y, 3898 M s e T g T gl
B S 1PA wC-2 sontaining T R s 80 - L T ee

Y & S P LT me Ll T g L

R < e AR SR e
Yong. :
o

. “ .'-,.:- 'b » ._-‘-6 ,'

i L e !

ol Aﬂl water 'dlluta uxoo '»4"_:__.'._

P PLI G Uorking Standard No 3 (EPA 3) This standard s prepared i’rol_ T ol
SR jthe -.stock galibration.standard Hdesignated EPA.NC-3.by ‘the supplier. Com=-. . i...'. <1
2wl n%ih posftion dnd concentration of ‘the stotk and the diTuted -working standards vl YR
;w. 7= are shown {n Table 6B.. -Add about 50 @) of defonized distilled witer toe- o
TN ¢lean 100-mY volumetric flask. -Add 4.52 a1 of Ultrex-grade hydrochloric -
on L actd (12,12 M), 1.95 m) of Ultrex-grade nitric acid (15.95 %) and 5.0 @1 of
i lrr - the stock EPA NC-3 standard. Dilute to volume with defonfzed distilled _
‘uater. Snake thoroughly and transfar to 8 100-&1 Teflon bottle s

L Alternatively. Horking Standard No 3 nay be prepared fron in-house R
R single-elenent stock standards described fn Appendix: A. - Table 78 lists the 7. -0 :
elenents. acids. and al iquots required to prepare @ 500-nl volume. : T

a H. lalorking Standard No. 4 (EPA 4). This standard fs prepared from
- - the stock calibration standards designated EPA NC-4A and EPA NC-4B by the
2+ supplfer. : Compositions and concentrations of.the stocks and the diluted :
f-vorking standard are shown in Table SC Add about 50 ll of deionized

13
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‘ TABLE 58 PREPARATIDN OF WRK!NG STMDARD NO. 3 (EPA 3)
o FROM COWIERCIALI.Y PREPARED HULUELEHENT STOCK

.f'. .\' 5 g '..‘ . ..:'.- 3 v.:-.. - -‘. . --.' .*'k‘ﬂ' 2 - <. 3
SN smk Cm ehees Kifquet ot 8td.. Cone.

Momt (-oll) IR L IR E R 1A '

o , “‘.P " T ¥ _'-- -

<7 MMOg, 15.95 M -
o ERA lC-! conu!nino R B EI O S
TR L ©.3000 G i e SRR g
[ 8a . T 20 . 0 . L ee 7T 30 - o

. Fe ’ .o . .- - - 80
o .l‘ . A .: . . ,:.;:;. ‘o ..‘:-; e e .‘_‘.’,- . L s

Buw

r ChL00 L e o
0.3. -mr . S dnuuuwo

-l
-ty
v
8
'
[ ]
BT UL Y IR

" " TABLE 6C.  PREPARATION OF WORKING STANDARD NO. 4 (EPA 4) . i~
. FROM COMMERCIALLY PREPARED WULTIELEWENT STOCK

C . . - L f B TU el . . - L Tt L @ ~ . PR - S et - . . .
. [ M ot M L I PR R L oeee R SR ST, P Jree S e iy . N

I T e e T e
: : w7 Stock Cenc. .77 Alfquet T Std. Cone.
Component .. T (mg/V) - (@) - (og/V) -

D.1. water -~ e " ¢8.%0 e . _
. o “MCY, 12.12 M . - $.82 .87 M -
Lt DT W0, 15.95 W B 1.70 0.3 M - .
DA Y A lEPA WC-44 cmﬂnmg S ‘8.0 ea- T
TR I - SR ST 80 LRl A Y %
.'. , T ,A ~.’» . ' ‘ ’. . “ . -:- .:'. ..—-'-_. . ‘w ) ,' : ‘_,".'-. f . . - . ’ . .
.:.. L 3 ..'-1~;. ' 'm ) LW —..“ ..:'?. -s‘ - e
“a AR .. 'tM IC-CB conuining TR X ) S '
~As ] o100 - v - .8
LB R L R0 T et ) e -2 10
' S ) ,' Ge ".'-f.xoo T ‘o= s .
PR 4 L a0 T e v 20 : -
: <A s .:,‘: . vj.x"‘ N B s' g awo ' : '; ?.‘ . ee < K ” ) ’
.- - Lo B . ° 1 U.'.Of .-. ,___"_4 <D RS s, “‘U“ u 1” ) " .

distilled water to & clean 100-m1 volumetric flask. Add 5.52 1 of Ultrex-
. grade hydrochloric acid (12.12 M), 1.70 m1 of Ultrex-grade ‘nitric acfd
“. (15.95 M), 5.0 m) of the stock EPA NC-4A standard, end 5.0 ®1 of the stock
- .-EPA NC-4B standard. "Dilute to volume with deionized distﬂled nter.

:i'.:'.-,:' e 7"‘_' Shake thorough‘ly and transfer toa 1oo-n1 Teflon bottle.

U
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Alternative!y. Hbrking Standard No." 4 -ay be prepared frcm in-house

,'-:single-elenent stock standards described in Appendix A. ~ Table 7C 1ists the ’
: e1ements acids. end.aliquots required to prepare 2 500-m) vo!ume. f;; S

g I;‘f Hbrking Standard Ho. S (EPA 5).  This standard is prepared from

"‘tgif§the stock calibration .standards des{gnated EPA NC-5A and EPA NC-58 by the
~ supplier.. Composition and concentration of the stocks and the diluted
“working standard are shown in Table 6D. 'Add about SO m1 of defonized -

: T’:-jdistilled water to a c¢lean 100-m1 volumetric flask.. Add 4.52 m1-of Ultrex-’A

‘grade hydrochloric acid (12.12 M), 1.95 ml of U!trex-grade nitric acid -

i (15.95 M),75.0 m1 of the stock EPA NC-5A standard, and 5.0 w1 of ‘the stock -
: ;EPA NC-SB standard Shake thoroughly and transfer to a 100-01 Teflon bottle.

. Alternatively._ﬂbrking Standard No. 5 nay be prepared from 1n-house
single-element stock standards described in. .Appendix A.: Table 7D 1ists the

ghlgiements. acids, and aTiquots required to prepare ) 500--1 vo!ume S o
; ‘mLE 6D, PREPARATION OF WORKING STANDARD NO. S (EPA §) - SR

. FROM COMMERCIALLY. PREPARED numumm smcx :

Working .

' ’ - $tock Conc. " Allquet oL Std Conc.
Cwonent - . (mg/Y) . @) . - {mg/1).
0 1. avater S, ey €8.80 .- L o ecee o
Moy, 2.2 T L 882 O0.6T M.
mo,. 5.9%m - - .95 R E N
" -EPA NC-5A containing - N : 8.0 - Ll ee
.'__Ye i T 300 e T e e ee e P 2
'. . ' P At A ‘w ',.'_.--_.._. < :._ _<': .. -.‘- . St ! '.
EPA ne- SB containing R 3.0 . -
A 00 .-~ -8
84 e 200 oo e o T 10 -
€ 3007 i L Tee e - 8.
Hg - . 300 T . .- o L
o In 300 . T e 8
o &0 . 400 ° _ .t 2
R ¥ . AT Coome L Sl &0 -
DUUREE | U [ I SAPPRR SNSRI SR i
S Re oo lniT g0 .- - DU | S )
Lo BN JI00 il . 8
T me 200 - : 10
S 300 . - M
D.1. water - ditute to 200 . -~ .

o J H\gh Quality Control (QC) So1ution. This solution is prepared by
adding about 500 m1 of working standard no..1 (EPA 1) to a clean one-liter
flask. Add 32 m) of 1.3¢ M Ultrex-grade hydrochloric acid prepared as

* directed in Sectfon 3.2. 1,0.° Refer to Table 8 and pipette indicated ali-

‘quots of the single-elenent stock standards described fn Appendix A into -
-the same flask. Swirl the flask after each additfon. . -Dilute to one-liter -

" with additional work{ng standard no. 1 Shake thoroughly and transfer to a

one-liter Teflon bottle -
15
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TABLE 7A. PREPARATION OF HORKING STANDARD NO 2 (EPA 2)
g FROM SlNGLE*ELEMENT lN-HOUSE PREPARED STOCKS
e T T ' Working
L ) - Stogk Come. - . Allquot $td. Conc.
Eloment (o9/1) {m)) {eg/V)
Std .3 ee - L] . -.e8.200 -
m‘ ‘ “ . o . .. . - .. . 5 s o = *
cs ' C 4000 - 0 8 40
N < I . 400 - 5. -4
- Co T 800 . + §
Cv 2 000 ] - 20
g . 4,000 - 8§ 40
Mn .x ooo : $ 10
” l o $ . 2
- LS R s R
~TABLE 78. 'PREPARATION OF HORKING STANDARD NO 3 (EPA 3)7
FROM SINGLE-ELEMENT IN-HOUSE PREPARED STOCKS
. . Working
Stock Conc. : Alfquot $td. Conc.
Eleaent (o) ] () (ug/1)
$td. no. 1 o= c8.200 -
Al $,000 5 . 50
8a 1,000 5 10
- S - 500 o ¢ AR ¢
fe 5,000 I . 50
L1 © 900 2 2
o $00 s ]
LT 30,000 4 280
1! .. 500 5. S
) $00 5 5
$n T 500 | $ $
$r - 500 S .. $
T 500 . B $
mn - 500 '8 $
v .. 500 . ._'-S- 5
Ir v $00 - -8 )
$td. mo. 3 e lllm to 500 e
CAUTION

Niobfum, Tantalum, and Tungsten slowly precipitate from

- this solutfon. " A faint precipitate s observed in about
-one month. 1f these elements are snalytically important,
it will be necessary to prepare a fresh solution of a
smaller quantity.

o K. Low Quality Control So1ution This solution s prepared by dilu-
- tion of the high QC solutfon. Add about 200 m1 of working standard no. 1
(EPA 1) to & clean 500-m1 volumetric flask. Pipette a 125-al sliquot of
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TABLE 7C. PREPARATION OF WORKING STANDARD NO. 4 (EPA 4)
FROM SINGLE-ELEMENT IN-HOUSE PREPARED STOCKS

Working
$tock Conc. Aliquot $td. Conc.
Element (=0/1) () (agN)

$td. mo. 1 o €o. 200 o
As $00 $ 9
] 1,000 $ 20
Cr 800 ] ]
Ge $00 - $
1 4 2,000 $ 20
Se $00 S 3
$1 $,000 5 $0
Te $00 ] $
$td. mo. 1 .- dilute to 500 oe

TABLE 7D. PREPARATION OF WORKING STANDARD NO. 5 (EPA 5)
FROM SINGLE-ELEMENT IN-HOUSE PREPARED STOCKS

. Working
$tock Conc. Aliquot $td. Conc.
Element (mgN) (») (=9/1)
$td. no. 1 - v ca.200 -
“C1, 1.4 N e 15 o=
Au 300 5 5
[ ] 1,000 ] 10
Ce 500 [ ]
Mo $00 ] $
in : 500 [ $
X 2,000 5 20
Le $00 2 2
[ $00 2 2
Pd 500 $ 5
41 $00 $-
fe 1,000 S 10
R’h $00 $ $
Qu 1,000 - $ 310
= %00 $ ]
Ta %00 ] S
U] $00 % $
4 $00 5 $
$td. mo. 3 o dflute to 500 oo

. the high QC solution into the flask. Dfilute to volume with additional
working standard no. 1. Shake thoroughly and transfer to a 500-m}

Teflon bottle. .
: CAUTION

Niobium, Tantalum, and Tungsten slowly precipitate from
this solution. A faint precipitate {s observed in about
one month. If these elements are analyticelly {mportant,
1t will be necessary to prepare a fresh solution of &
smaller quantity. 1



TABLE 8. HIGH QUALITY CONTROL SOLUTION: ALIQUOTS FROM
SINGLE-ELEMENT STOCK STANDARDS (SEE APPENDIX A)

Nined  Stock : Nined
Conc. Aliquot Conc. Alfquot
Element (=g/1) (=) Element (00/1) (=1)
$td. no. 1 oo €o. 4800
®C1, 2.34 M e 2 s €0 =6
'y] 40 [ ] [ 1.% 3
As 4 [ (1} 4 8
Au 4 [ ] L 4 16 (-]
[ ] [ ] [ ] L] 20 ]
8s ] 8 Pd q ]
Ge 3.5 3 43 4 8
1] ] ] Re [} 8
Co 32 8 ®h 4 8
Cd 3 8 Qu '} 8
Ce 4 ] $b 4 8
Co 4 [ ] Se 4 ]
Cr 3 é [ 1] 40 8
Cv 16 ] Sa 4 8
fe 40 (1] $n 4 8
Ge 4 ] Sr 4 8
Mg 4 8 Yo 4 8
In 4 8 Te 4 8
K 16 [ ] T4 4 8
La 1.8 3 n q 8
LS 1.5 3 v 4 8
g 32 8 W 4 8
Mn 8 ] Y | 8
Mo 4 e In 16 8
Ir 4 8
$td. mo. 1 bt dilute to
one-liter

L. Reagent Blanks. Reagent blanks are not prepared separately. A
centrifuge tube with 12.0 a1 of extracting acid §s chosen at random from
the set to be used with real samples. A filter strip is not added; how-
ever, the tube is subjected to all processing steps with the real samp1e
set. The running frequency of reagent blanks is about 1 for every 40 real
samples.

M. Filter blanks are {nterspersed with real samples during the
extraction step. The Quality Assurance Divisfon (QAD) selects at random
30 unexposed filters from the batch of filters used. Cut one 1-in. by
8-in. strip from each filter anywhere fn the filter. Analyze each strip,
separately, according to the procedure in Section 3.1.2.

3.2.2 Instrumental Preparations

A. Calibration Curve Linearity. ICP spectrometers are generally
considered to yield a linear response over wide concentration ranges.
However, it {s prudent to investigate for linearity for elements expected
to exceed concentrations of about 25 mg/1. Linearity may vary among
manufacturers and according to operating parameters. The method and con-
ditions described in this procedure have imposed the following Yimitations:

18
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SECTION &
QUALITY ASSURANCE

4.1 JINSTRUMENTAL TUNING AND STANDARDIZATION

The instrument was tuned by the manufacturer at fnstallation. However,
it 1s prudent to check periodically that element 1ines have maintained their
positions relative to the mercury profile 1ine. Follow the manufacturer's
instructions.

The Jarrell-Ash Company publishes directions for performing fnstrument
diagnostic checks and pertinent acceptable data 1imits (Ward, 1978, 1979
‘a,b, 1980 a,b). Diagnostic checks should be run periodically at a fre-
quency dictated by the "goodness” of instrumental QC checks.

The instrument does not require an fnitial calibration except as noted
in Section 3.2. Daily standardization is described in Section 3.3.

44'2- CALIBRATION FOR QUANTITATIVE ANALYSIS
See Sections 3.2 and 3.3. .
4.3 DAILY QA CHECK AND ANALYfICAL RUN SEQUENCE
| CAUTION
Data validation steps described in th{s section are
primarily instrumental in nature and do not guarantee

extraction efficiency. Review Section 1.4.

4.3.1 Real-Time Judgments: Standards, Gafns, Offsets

This system requires virtually no data computations by the operator.
However, the operator is required at several points to judge, based on
historical experience, the validity of numbers generated and to decide
whether to continue or stop. During the standardization, the operator
must observe element response to determine {f values obtained are normal.
The operator must watch for computer-generated messages reporting gains
or offsets that exceed the tolerance limits. Proper corrective action
is based on operator experience and fs discussed fn Section 4.4.

23
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- 4.3.2 Quality Control Solutfons

_ Two quality control solutions are analyzed alternately every tenth

burn. Each of these two solutfons contains a1l elements observed by the
spectrometer. The POP-11 stores expected values and & bandwidth determfned
by experience and makes the relevant comparison {mmediately upon receipt of
the QC data. Any out-of-control vesponse {s fmmediately fndicated on the
CRT display. If all values are within the tolerance band, the computer
simply calls for the next sample. If some elements are out of control, the
- operator must use judgment in determining a course of action. If nearly
811 elements or NADB-reported elements are out of control, the cause must
be Tocated. Usually, this condition is caused by a partially plugged
nebulizer. Unreported elements slightly out of control are usually fgnored.
When the sources of error have been found and corrected, the instrument {s
either rechallenged with the QC solution or restandardized, and the 10
samples preceding the error are rerun. The original 10 camp1e analyses are
later deleted from the PDP-11 by an editing routine.

4.4 CORRECTIVE ACTIONS

It §s absolutely imperative that the plasma operate fn a stable mode
with a uniform sample feed rate. Failure to reproduce standards responses
or QC values usually is caused by a partially or totally plugged nebulizer.
This condition may be verified by observing a decrease in the pump rate or
the absence of a fog in the nebulizer spray chamber. A similar effect will
be observed if the argon supply pressure or the RF power should change.
Experience with the sample pump and the RF power supply has been excellent,

and both appear to be very stable electronically.

Intermittent failure of QC solutions to fall within the tolerance band
may be due to an intermittent failure in a spectrometer circuit or to a
broken nebulfzer needle. Both are difficult to detect without extensive
testing or dismantling of equipment. Leaks §n the argon supply lines are
also likely causes of such problems. Leaks {n the ground-glass joints of
the torch-spray chamber can be eliminated by the light use of a good grade
stopcock grease (not silicone-base) (See Section 4.6).

One intended purpose of the repeated analysis of QC solutions was to
detect and correct instrument drift occurring within any one day. Experi-
ence has shown that drift is not a problem when the {nstrument is standard-
fzed twice daily. When drift has been detected it has been attributed to
thermal drift and corrected by reprofiling (i.e., adjusting the optical
alignment). It is mandatory to restandardize the instrument after profil-
ing. :

: long-term drift {s more difficult to detect. A gradual fncrease in
the gains of short-wavelength elements over a period of weeks or months {s
probably due to degradation of mirror coatings. Washing the mirrors may
help in the short term, but usually they must be replaced. Mirrors may be
ruined 4f washed fmproperly; manufacturer-spproved procedures should be
followed. Gradual degradation of electronic circuits wil) also cause
Tong-term drift.

24
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4.5 DATA AND RECORD KEEPING

" 4.5.1 Genera) Information

: The PDP-8 of the Jarrell-Ash ICP spectrometer outputs elemental concen-
tratfons in micrograms per mill{liter to the PDP-11 for storage and data
analysis following each sample analysis made during a project analysis
perfod. Project analysis periods may last from several days to a month or
more, depending on the number of samples to analyze. Virtually all computa-
tfons are performed by programs avaflable on the PDP-11. The foilowing

" sections describe the varfous check samples and solutions analyzed during
an analysis period to provide results against which to judge the validity
of the real sample results. Anomalous data are studfed for occurrence
patterns or related events. MHistorical data, past experfence, and addi-
tional statistical tests, as needed, contribute to the decision-making
process. .

Project data are transmitted to DMAD quarterly. Detailed fnstructions
for these transmittals are given {n Appendix B. Interactive computer
commands and sample printouts are supplied that enable the transmittal
process to be performed, producing the data necessary for the validation
procedures described in the remainder of this section.

4.5.2 Standard No. 1

A1l determinations of standard no. 1 made during the analysis period
are retrieved by the PDP-11 and the mean and standard deviation computed
for each element. The latter §s multiplied by 3.3 to determine the fnstru-
-mental detection 1imit for each element. The detectfon limits are then
compared with previous values to evaluate fnstrument performance.

4.5.3 QC Solutions

The PDP-11 {s used to compute the mean, standard deviation, and coeffi-
cient of variation for each element, with the high and low QC solutions
each serving as an individual set. Recoveries are computed from these data
by hand, and all results examined and compared with previous results.
Recoveries of NADB-reportable elements are usually 97 to 103X%.

'4.5.4 Blank Filter Analysis Results

Blank filter strips are analyzed at random during the analysis period.
The PDP-11 uses these data to produce files of mean blank values and dis-
crimination 1imits for each element. These values should agree with values
obtained during acceptance testing.

4.5.5 Sample-Replicate Data

LT -

Throughout an analysis period, blind replicates are fnterspersed with
the real samples by the Environmental Monitoring Division (EMD) QC officer.
Following analysis, the fdentities of the blinds are disclosed, and the
PDP-11 compares the sample and replicate data. Typical precisfon values
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. for some elements are shown {n Table 4. (Section 1.4). Summarfes are made
- available to the EMD QC officer and to DMAD (See Appendix B).

' 4.5.6 Quality Assurance Divisfon Quality Control Strips -

Single or multi-element-spiked 1" x 8" strips submitted by QAD are
snalyzed at least once a day. Their analyses are retrieved and the results
furnished to QAD for further evaluation. (See Sectfon 1.4, Ta@]g 3).

. 4.5.7 Operating Parameters

It {s also very fmportant to maintain a daily fnstrument operating
parameters log described in Section 2.3.2. Such & record is fnvaluable for
verifying past {nstrument performance if data are questfoned. It fs also
potentially useful in investigating long-term instrument drift.

4.6 ROUTINE MAINTENANCE

The torch and spray chambers occasfonally must be cleaned. Frequency
of cleaning must be determined through experience, as a schedule and
criteria .have not been established. Ultrasonicate the chambers in hot
detergent for at Teast 30 minutes, soak in aqua regia overnight, and rinse
in deionized distilled water.

WARNING

Aqua regia is a strong oxidiziny agent. Wear pro-
tective clothing and a face shield.

The ground-glass joints of the torch-spray chamber should be greased
with a good grade of non-silicone base stopcock grease. After reassembly,
the torch must be optimized for maximum flux throughput according to manu-
facturer's instructions. :

Should the plasma be extinguished during an analysis session, the
session must be ended. Restandardization {s necessary after the plasma {s

reignited. Restandardization must be delayed until the reflected power has
been at a minimum for approximately 10 min.
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APPENDIX G—REFERENCE METHOD POR
THE DETERMINATION OF LEAD IN Sus-
PENDED PARTICULATE MATTER CoOL-
LECTED FROM AMBIENT AIR

1. Principle and applicabilily.

1.1 Ambient air suspended particulate
matter is collected on a glass-fiber filter for
24 hours using & high volume air sampler.
The analysis of the 24-hour samples may be
performed for either individual samples or
composites of the samples collected over a
calendar month or quarter, provided that
the compositing procedure has been ap-
proved in accordance with section 2.8 of Ap-
pendix C to Part 58 of this chapter—Modifi-
calions of methods by users. (Guidance or
assistance in requesting approval under Sec-
tion 2.8 can be obtained from the address
given in section 2.7 of Appendix C to Part §8
of this chapter.)

1.2 Lead in the particulate matter is solu-
bilized by extraction with nitric acid
(HNO,), facilitated by heat or by a mixture
of HNO, and hydrochloric acid (HC1) facili-
tated by ultrasonication.

1.3 The lead content of the sample is
analyzed by atomic absorption spectrometry
using an air-acetylene flame, the 283.3 or
217.0 nm lead absorption line, and the opti-
mum instrumental conditions recommended
by the manufacturer.

1.4 The ultrasonication extraction with
HNO,/JHCl will extract metals other than
lead from ambient particulate matter.

2. Range, sensitivity, and lower detectable
limit. The values given below are typical of
the methods capabilities. Absolute values
will vary for individual situations depending
on the type of instrument used, the lead
line, and operating conditions.

2.1 Range. The typical range of the
method is 0.07 to 7.5 xg Pb/m? assuming an
upper linear range of analysis of 15 ug/ml
and an afir volume of 2,400 m?>

2.2 Sensitivity. Typical sensitivities for a
1 percent change in absorption (0.0044 ab-
sorbance units) are 0.2 and 0.5 ug Pb/ml for
the 217.0 and 283.3 nm lines, respectively.

2.3 Lower detectable limit (LDL). A typi-
cal LDL is 0.07 ug Pb/m? The above value
was calculated by doubling the between-lab-
oratory standard deviation obtained for the
lowest measurable lead concentration in a
collaborative test of the method.(15) An air
volume of 2,400 m* was assumed, .

3. Interferences. Two types of interfer-
ences are possible: chemical and light scat-
tering.

3.1 Chemical. Reports on the absence (1,
2, 3, 4, §) of chemical interferences far out-
weigh those reporting their presence. (6)
therefore, no correction for chemical inter-
ferences is given here. If the analyst sus-
pects that the sample matrix is causing a
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chemical Interference, the interference can
be verified and corrected for by carrying out
the analysis with and without the method
of standard additions.(7)

3.2 Light scaltering. Nonatomic absorp-
tion or light scattering, produced by high
concentrations of dissolved solids in the
sample, can produce a significant Interfer-
ence, especially at low lead concentrations.
(2) The interference is greater at the 217.0
nm line than at the 283.3 nm line. No inter-
ference was observed using the 283.3 nm
line with a similar method.(1)

Light scattering interferences can, howev-
er, be corrected for instrumentally. Since
the dissolved solids can vary depending on
the origin of the sample, the correction may
be necessary, especially when using the
217.0 nm line. Dual beam instruments with
a continuum source give the most accurate
correction. A less accurate correction can be
obtained by using a nonabsorbing lead line
that is near the lead analytical line. Infor-
mation on use of these correction tech-
niques can be obtained from instrument
manufacturers’ manuals.

If instrumental correction is not feasible,
the interference can be eliminated by use of
the ammonium pyrrolidinecarbodithioate-
methylisobuty! ketone, chelation-solvent ex-
traction technique of sample preparation.(8)

4. Precision and bias.

4.1 The high-volume sampling procedure
used to collect ambient air particulate
matter has a between-laboratory relative
standard deviation of 3.7 percent over the
range 80 to 125 ug/m*(9) The combined ex-
traction-analysis procedure has an average
within-laboratory relative standard devi-
ation of 5 to 6 percent over the range 1.5 to
15 ug Pb/ml, and an average between labo-
ratory relative standard deviation of 7 to 9
percent over the same range. These values
include use of either extraction procedure.

4.2 Singie laboratory experiments and
collaborative testing indicate that there is
no significant difference in lead recovery be-
tween the hot and ultrasonic extract.lon pro-
cedures.(15)

5. Apparatus.

. 5.1 Sampling.

5.1.1 High-volume sampler. Use and cali-
b;-ate the sampler as described in reference

10.

5.2 Analysis,

5.2.1 Alomic absorption spectrophoto-
meter. Equipped with lead hollow eat.hode
or electrodeless discharge lamp.

5.2.1.1 Acetylene. The grade recommend-
ed by the instrument manufacturer should
be used. Change cylinder when pressure
drops below 50-100 psig.

5.2.1.2 Air. Filtered to remove particu-
late, oil, and water.

5.2.2 Glassware. Class A borosilicate
glassware should be used throughout the
analysis.
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5.2.2.1 Beakers. 30 and 150 ml, graduated,
Pyrex,

§.2.2.2 Volumetric flasks. 100-ml.

$.2.23 Pipeltes. To deliver 50, 30, 15, 8, 4,
2, 1ml

5.2.2.4 Cleaning. All glassware should be
scrupulously cleaned. The following proce-
dure is suggested. Wash with iaboratory de-
tergent, rinse, soak for 4 hours in 20 percent
(w/w) HNGO, rinse 3 times with distilled-
delonized water, and dry in a dust free
manner.

5.23 Hot plate.

5.24. Ultrasonication waler bath, un-
healed. Commercially available laboratory
ultrasonic cleaning baths of 450 watts or
higher “cleaning power,” i.e., actual ultra-
sonic power output to the bath have been
found satisfactory.

5.25 Templale. To aid in sectioning the
glass-fiber filter. See figure 1 for dimen-
sions.

§.2.86 Pizza cutter. Thin wheel. Thickness
lmm.

5.271 Watch glass.

§.2.8 Polyethylene bottles. For storage of
samples. Linear polyethylene gives better
storage stability than other polyethylenes
and is preferred.

5.29 Parafilm “M".’ American Can Co.,
Marathon Products, Neenah, Wis., or equiv-
alent.

6. Reagents.

6.1 Sampling.

6.1.1 Glass fiber filters. The specifica-
tions given below are intended to aid the
user in obtaining high quality filters with
reproducible properties. These specifica-
tions have been met by EPA contractors.

6.1.1.1 Lead content. The absolute lead
content of filters is not critical, but low
values are, of course, desirable. EPA typical-
1y obtains filters with a lead content of 75
ug/ftilter,

It is important that the variation in lead
content from filter to filter, within a given
batch, be small.

6.1.1.2 Testing.

6.1.1.2.1 For large batches of filters
(>500 filters) select at random 20 to 30 fil-
ters from a given batch. For small batches

(>500 filters) a lesser number of filters may -

be taken. Cut one %"x8" strip from each
filter anywhere in the filter. Analyze all
strips, separately, according to the dlrec~
tions in sections 7 and 8.

6.1.1.2.2 Calculate the total iead in each
filter as

{ Mention of commercial products does
not imply endorsement by the U.S. Environ.
mental Protection Agency.

Environmental §

where:

F,=Amount of |
of filter, ug.

6.1.1.23 Calcula
values and the rel
(standard deviatior
ative standard dev
that, in the analys
F,. (section 10.3) ur
error in the ug Pb
rejected.

6.1.1.24 PFor acc
value of F, to corr:
tion 10.3) of part
using that batch ¢
are below the LD}
tion is necessary.

6.2 Analysis.

6.2.1 Concentrat
reagent grade HNC
able redistilled HN
ficiently low lead ¢

6.2.2 Concentral
agent grade.

8.2.3 Distilled-d.
water).

6.24 3 M HNO,
the hot extractior
add 1892 ml of co
water in a 1 { volu
cool, and dilute tc
Caution: Nitric ac
pare in a well vent

6.25 0.45 M H?
as the matrix f
when using the 1}
To prepare, add
HNO, to D.I. wate
Shake well, cool, :
D.L water.

6.26 2.6 M HN
solution is used ir
procedure. The co
varied from 0 to (
(or preparation of
solution. Place 16°
into a 1! volumet
concentrated HCI
to nearly 1 ! witt
temperature, and

6.2.7 040 M H!
tion is used as t
standards when u
tion procedure. 1
concentrated HNt
quired, to a 1 I
nearly 1 ! with D.
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srtion of the curve. Do
ration curve through
on procedures may be

Jity of the calibration
termnately—one of the
. standards for every
I: Concentration s lpg

Environmental Protection Agency

Pb/ml; concentration = 10 ug Pb/ml. If
either standard deviates by more than 5 per-
cent from the value predicted by the cali-
bration curve, recalibrate and repeat the
previous 10 analyses.

10. Calculation.

10.1 Measured air volume. Calculate the
measured air volume at Standard Tempera-

Part 50, App. G

ture and Preasure as described in Reference
10.

10.2 Lead concentration. Calculate lead
concentration in the air sample.

(ug Pb/ml x 100 ml/strip x 12 strips/filter) - T,

where:

C=Concentration, ug Pb/sm?

ug Pb/ml=Lead concentration determined
from section 8.

100 ml/strip="Total sample volume,

12 strips=Total useable filter area, 8" x 9".
Exposed area of one strip, % x T".

Filter=Total area of one strip, %" x 8“.

F,=Lead concentration of blank filter, ug,
from section 6.1.1.2.3.

Verr=Alr volume from section 10.2.

11. Quality control

¥%" x 8" glass fiber filter strips containing -

80 to 2000 ug Pb/strip (as lead salts) and
blank strips with zero Pb content should be
used to determine if the method—as being
used—has any bias. Quality control charts
should be established to monitor differences
between measured and true values. The fre-
quency of such checks will depend on the
local quality control program.

To minimize the possibility of generating
unreliable data, the user should follow prac-
tices established for assuring the quality of
air pollution data, (13) and take part in
EPA's semiannual audit program for lead
analyses.

12. Trouble shooting.

1. During extraction of lead by the hot ex-
traction procedure, it is important to keep
the sample covered so that corrosion prod-
ucts—formed on fume hood surfaces which
may contain lead—are not deposited in the
extract.

2. The sample acid concentration should
minimize corrosion of the nebulizer. Howev-
er, different nebulizers may require lower
acid concentrations. Lower concentrations
can be used provided samples and standards
have the same acid concentration.

3. Ashing of particulate samples has been
found, by EPA and contractor laboratories,
to be unnecessary in lead analyses by atomic
absorption. Therefore, this step was omitted
from the method. )

4. Filtration of extracted samples, to
remove particulate matter, was specifically
excluded from sample preparation, because

Yste -

some analysts have observed losses of lead
due to filtration.

5. If suspended solids should clog the ne-
bulizer during analysis of samples, centri-
fuge the sample to remove the sollds.

13. Authority.

(Secs. 109 and 301(a), Clean Air Act, as
amended (42 U.S.C. 7409, 7601(a)))

14. References.
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2. 8kogerboe, R. K. et al. “Monitoring for
Lead in the Environment.” pp. 57-68, De-
partment of Chemistry, Colorado State Uni-
versity, Fort Collins, Colo. 80523. Submitted
to National Science Foundation for publica-
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APPENDIX H—INTERPRETATION OF THE
NATIONAL AMBIENT AIR QUALITY
STANDARDS FOR OZONE

1. General

This appendix explains how to determine
when the expected number of days per cal-
endar year with maximum hourly average
concentrations above 0.12 ppm (235 ug/m?

597

is equal to or less than 1. An expanded dis-
cussion of these procedures and associated
examples are contained in the *“Guideline
for Interpretation of Ozone Ailr Quality
Standards.” For purposes of clarity in the
following discussion, it is convenient to use
the term '‘exceedance” to describe a daily
maximum hourly average ozone measure-
ment that is greater than the level of the
standard. Therefore, the phrase “expected

" aavan
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Element File: AS_CLP Element: AsS

Date: 11/02/87 Time: 14:37

Data Storage File: As_data ID/Weight File:

Technique: HGA calibration Type: Linear

Sample ID: Blank sequence No.: 00001 sampler Position: 1
Peak Area (A-s): 0.008 Peak Height (A): 0.015
Background Pk Area (A-3): 0.012 Background PK Height (A): 0.016

Blank Corrected PK Area (A-s3): 0.008

Peak Area (A-s): 0.001 Peak Height (A): 0.012

Background PK Area (A-3): 0.017 Background PK Height (A): 0.019
Blank Corrected PK Area (A-s): 0.001

Mean PK Area (A-5): 0.0035 SD: 0.0048 RSD(%): 104.6

Auto-zero performed.

B I O A A A I R R i A e L I S

sample ID: Standard 1 sequence No.: 00002 Sampler Position: 2

Peak Area (A-s): 0.095 Peak Height (A): 0.139

% Moty Stondards prepared. with HOL/H0s mlthiv She
oo QS +he Sample preparedion
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Background RPK Area (A-3): 0.026 Background PK Height (A): 0.021
Blank Corrected PK Area (A-5): 0.090

Peak Area (A-3): 0.090 Peak Height (A): 0.144
Background PK Area (A-35): 0.028 Background PK Height (A): 0.022
Blank Corrected PK Area (A-s): 0.085

Mean Pk Area (A-5): 0.087 sSD: 0.0036 RSD(%): 4.2

Standard number 1 applied. [ 20.01

sample I1D: Standard 2 Sequence No.: 00003 Sampler Position: 3

Peak Area (A-sS): 0.160 ) Peak Height (A): 0.248

Background PK Area (A-35): 0.030 Background Pk Height (A): 0.028

Blank Corrected PK Area (A-s): 0.156

concentration (ug/L ): 35.5

Peak Area (A-3): 0.157 Peak Height (A): 0.244

Background PK Area (A-s): 0.031 Background PK Height (A): 0.029

Blank Corrected Pk Area (A-s): 0.153

concentration (ug/L S 34 .9

Mean conc (ug/L ): 35.2 SD: 0.48 RSD(%): 1.4

Standard number 2 applied. K 235.01

Sample |D: Standard 3 seqguence NO.: 00004 Sampliar Position: 4

Peak Area (A-s): 0.220 Peak Height (A): 0.355

Background PK Area (A-s): 0.033 Background Pk Height (A): 0.034

Blank Corrected Pk Area (A-s): 0.216

concentration (ug/L ) 49 1

Peak Area (A-s): 0.220 Peak Height (A): 0.356

Background Pk Area (A-s): 0.037 Background Pk Height (A): 0.0324

Blank Corrected Pk Area (A-sS): 0.215

concentration (ug/L ): 49 .0

Mean Cconc (ug/L ) 49 .0 SD: 0.05 RSD(%): 0.1

Standard number 3 applied. [ 50.01

sample ID: 5 Sequence NoO. : Q0005 Samp ler Position: S

Peak Area (A-s): -0.004 Peak Height (A): 0.012

Background Pk Area (A-s5): 0.024 Background Pk Height (A): 0.020

Blank Corrected Pk Area (A-s): -0.009

concentration (ug/L Y -2.1

Peak Area (A-s): 0.003 Peak Height (A): 0.011

Background Pk Area (A-3): 0.020 Background PK Height (A): 0.019

Blank Corrected Pk Area (A-s5): -0.002 <, )

concentration (ug/L ): =0.,8 2z Cﬂ‘\/‘i: w . IO
et

Mean conc (ug/L ) -1.3 (L I RSD(%): 89.5

-- 1860
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Sampie ID: & Seguence No.: 00006 Sampier Position: &

Peak Area (A-35): 0.188 Peak Height (A): 0.250
Background PK Area (A-s5): 0.038 Background PK Height (A): 0.033
Blank Corrected PK Area (A-s5): 0.183

concentration (ug/L 2z 42 .2

Peak Area (A-s5): 0.186 Peak Height (A): 0.281
Background PK Area (A-s): 0.037 Background PK Height (A): 0.036

Blank Corrected PK Area (A-s): 0.181

Cconcentration (ug/L ): 41.8 "j& \C\} 2 ((_H)

Mean conc (ug/L ): 42.0 SD: 0.28 RSD(%): 0.7
’
sample ID: 7 sequence No.: 00007 sampler Position: 7
Peak Area (A-s): -0.000 Peak Height (A): 0.009
Background PK Area (A-sS): 0.025 Background PK Height (A): 0.018
Blank Corrected PK Area (A-s): -0.005
concentration (ug/L ): -1.2
Peak Area (A-S): =0.001 Peak Height (A): 0.013
Background PK Area (A-s): 0.026 Background PK Height (AY: O.017

Blank Corrected PK Area (A-s5): -0.006

concentration (ug/L 2 i =-1.3 A-/L’__ RGT B‘hl

Mean Cconc (ug/L )¢ =4 . 2 gb: 0.09 RED(%)Y: 7.0
A=

sample ID: 8 sequence No.: 00008 sampler Position: 8

Peak Area (A-s): 0.002 Reak Height (A): 0.015

Background PK Area (A-5): 0.024 Background PK Height (A): 0.018

Blank Corrected PK Area (A-s5): -0.003

concentration (ug/L ): -0.7

Peak Area (A-s5): 0.002 Peak Height (A): 0.013

Backdground PK Area (A-3): 0.024 Background PK Height (A): 0.020

Blank Corrected Pk Area (A-s): -0.003

concentration (ug/L ): -0.6 fi RGT 6”»‘\3._,

Mean <Cconc {ug/L yi =0.86 gh: 0.085 RED(%): 8.3
g———

sample ID: 9 sequence No.: 00009 Sampier RPosition: 9

Peak Area (A-s): -0.007 Peak Height (A): 0.010

Background PK Area (A-s): 0.030 Background PK Height (A): 0.020

Blank Corrected PK Area (A-s): -0.012

concentration (ug/L ): -2.7

Peak Area (A-s5): -0.001 Peak Height (A): 0.013

Background PK Area (A-3): 0.022 Background Pk Height (A): 0.017

Blank Corrected PK Area (A-s): -0.0035

concentration (ug/L ): -1.2

e bl




) RGT Blk3

e

Mean Cconc (ug/L b I -2.0 sbh: 1.03 RSD(%): 52.2
—

Sample I1D: 10 Sequence No.: 00010 Sampler Position: 10
Peak Area (A-s5): -0.000 Peak Height (A): 0.010
Background PK Area (A-s): 0.031 Background Pk Height (A): 0.022
Blank Corrected PK Area (A-s5): -0.005
Concentration (ug/L y: =1
rFeak Area (A-s5): -0.004 RPeak Height (A): 0.008
Background PK Area (A-s5): 0.032 Background PK Height (A): 0.021

Blank Corrected PK Area (A-s): -0.008

concentration (ug/L ): 1.9 L."‘} B\k@,l
~ 1

Mean Conc (ug/L ): =4.5 g0 0.57 <:;:\\4{) RSD(%): 87.2
Sample 1D: 11 sequence No.: 00011 Sampler Position: 11
Peak Area (A-s5): 0.002 Peak Height (A): 0.015
Background PK Area (A-s): 0.030 Background Pk Height (A): 0.020
Blank Corrected PK Area (A-s5): -0.003

concentration (ug/L ): -0.6

Peak Area (A-s): 0.002 Peak Height (A): 0.011
Background PK Area (A-s): 0.031 Background PK Height (A): 0.021

Blank Corrected PK Area (A-5): -0.003

Concentration (ug/L »: -0.7 .4 B\K&Q

——

Mean Conc (ug/L ): -0.7 SD: 0.06 (G%\**x) RSD(%): 8.8

PP —
Sample D3 12 SGQUEnCE NO.: 00012 Sampler POsition: 12
Peak Area (A-s): 0.005 peak Height (A): 0.010
Background Pk Area (A-s): 0.027 Background Pk Height (A): 0.018
Blank Corrected Pk Area (A-s): 0.000
concentration (Ug/L )i Ol 11
Peak Area (A-s): 0.000 Peak Height (A): 0.011
Background Pk Area (A-s): 0.034 Background Pk Height (A): 0.022

Blank Corrected PK Area (A-5): -0.004

concentration (ug/L ): -1.0 f5\¥% C;ES

4

. = — H o. : !
Mean conc (ug/L 33 Q.5 SD: 0.79 <;?*v ) RSD{( %) 172, 7
Sample 1D: 13 Sequence NO.: 00012 Sampler Position: 13
Peak Area (A-s5): 0.0095 Peak Height (A): 0.127%7
Background PK Area (A-s): 0.089 Background PK Height (A): 0.086
Blank Corrected Pk Area (A-s5): 0.090
concentration (ug/L ) i 20.8
Peak Area (A-s): 0.102 Peak Height (A): 0.144
Background PK Area (A-s): 0.083 Background PK Height (A): 0.087
Blank Corrected PK Area (A-s5): 0.097
concentration (ug/L p 1l 22 .4

v 188




22— 268A

Mean conc {ug/L b 3 21.86 sp: 1.13 RSD(%): 5.3
sample I1D: 14 Sequence No.: 00014 Sampler Position: 14
Peak Area (A-s5): ©0.182 Peak Height (A): 0.252
Background PK Area (A-s5): 0.095 Background PK Height (A): 0.098
Blank Corrected Pk Area (A-s): 0.177

concentration (ug/L i 40 .8

Peak Area (A-s): 0.189 Peak Height (A): 0.239
Background PK Area (A-5): 0.093 Background PK Height (A): 0.094

Blank Corrected PK Area (A-s): 0.185

Concentration (ug/L ): 42.5 /OO% 3689 ~+20
SD: 1

Mean Conc (ug/L 245 41.6 -2 RSD(%>: 3.0
AW

Sample ID: 15 sequence No.: 00015 sSampier Position: 15

Peak Area (A-s5): 0.104 Peak Height (A): O0.131

Background PK Area (A-s): 0.089 Background PK Height (A): 0.088

Blank Corrected PK Area (A-3): 0.100

concentration (ug/L )i 22.9

Peak Area (A-s): 0.106 Peak Height (A): 0,127

Background PK Area (A-3): 0.091 Background RPK Height (A): 0.087

Blank Corrected PK Area (A-s5): 0.101 jb

concentration (ug/L ): 23.3 Q/- Q@B 5

Mean conc (ug/L Il e3. 1 sD: 0.26 RED(%>: 1.1
—

sample ID: 16 Sequence No.: 00016 Sampler Position: 16

Peak Area (A-3): 0.181 Peak Height (A): 0.236

Background PK Area (A-s): 0.089 Background PK Height (A): 0.091

Blank Corrected PK Area (A-s): 0.177

concentration (ug/L ): 40.7

Peak Area (A-s5): 0.182 Peak Height (A): 0.233

Background PK Area (A-s5): 0.093 Background PK Height (A): 0.090

Blank Corrected PK Area (A-s5): 0.177

cConcentration (ug/L ): 40.8 8870 Q688 +QO

Mean Cconc (ug/L ) 11 40.7 sh: 0. 11 RSD(%): 0.3
)

sample ID: 17 seguence No.: 00017 sampler Position: 17

Peak Area (A-s): -0.002 Peak Height (A): 0.011

Background PK Area (A-3): 0.027 Background PK Height (A): 0.020

Blank Corrected PK Area (A-s5): -0.007

concentration (ug/L ¥ -1.6

Peak Area (A-s5): 0.007 Peak Height (A): 0.013

Background PK Area (A-s5): 0.023 Background PK Height (A): 0.020

Blank Corrected PK Area (A-s): 0.002




concentration (ug/L ): 0.5 24 Cﬂ’u.)b Cal Bﬁk (O)

—

Mean <conc (ug/L )¢ =0.6 SD: 1.46 RSD(%): 260.
—

Sample ID: 18 Sequence No.: 00018 Sampler Position: 18

Peak Area (A-5): 0.145 Peak Height (A): 0.200

Background PK Area (A-s): 0.037 Background PK Height (A): 0.026

Blank Corrected PK Area (A-s): 0.140

Concentration (ug/L ) 32:.3

Peak Area (A-s5): 0.149 Peak Height (A): 0.203

Background PK Area (A-5): 0.035 Background PK Height (A): 0.025

Blank Corrected PK Area (A-s5): 0.144

concentration (ug/L ): 33.2 33 w CQ»Q Sﬂ (55)

Mean Conc (ug/L )= 232.8 SD: 0.60 RSD (%)
Sample I1D: 19 sequence No.: 00019 sampler Position: 19
Peak Area (A-s5): 0.086 Peak Height (A): 0.105
Background PK Area (A-3): 0.060 Background Pk Height (A): 0.059
Biank Ccorrected PR Area (A-8): 0.082

concentration (ug/L ): 18.8

Peak Area (A-35): 0.082 Peak Height (A): 0.109
Background PK Area (A-s5): 0.064 Background PK Height (A): 0.059

Blank Corrected PK Area (A-s): 0.077

concentration (ug/L ): 17.8 & Q(Dq

Mean Conc (ug/L 18 .3 sb: 0.70 RSD(%): 3.8
Samplie ID: 20 sequence No.: 00020 Sampler Position: 20
Peak Area (A-s): 0.171 Peak Height (A): 0.228
Background PK Area (A-3): 0.072 Background PK Height (A): 0.069
Blank Corrected PK Area (A-s): 0.167

concentration (ug/L ) 38.4

Peak Area (A-s5): 0.168 Peak Height (A): 0.234
Background PK Area (A-s5): 0.076 Background PK Height (A): 0.069

Blank Corrected PK Area (A-s5): 0.164

concentration (ug/L ): 87.7 997 CQ(DQ +&O

Mean conc (ug/L ) 38.1 0.47 RSD (%) : .2

————,

B I A A A A R

Sampie I1D: 21 sSeguence No.: 00021 sampler Position: 21

Peak Area (A-s5): 0.154 Peak Height (A): 0.
Background PK Area (A-35): 0.095 Background P ght (A): 0.102
Blank Corrected PK Area (A-s5): 0.15

Concentration (ug/L ): 34.5 |

/o
Peak Area (A-35): 0.153 Peak Height (A): 0.1953
Background PK Ar -8)i Q0.099 Background PK Height {(A): 0.100



Blank Corrected PK

R70

nc (ug/L : : : : RSD(%): 0.6

B T I I e e I e e i L I R L i O e L L R I i N S R R

Sampie ID: 22 sequence No.: 00022 Sampler Position: 22

The sample absorbance isS greater than that of the highest ard.
Peak Area (A-s): 0.242 f Peak Hej (A): 0.296

Background PK Area (A-35): 0.098 round PK Height (A): 0.094
Blank Corrected PK Area (A-s): 0.23 \

Concentration (ug/L D I 54 .

g PG
Peak Area (A-3): 0.241 C?JJU Peak Height (A): 0.305
Background Pk Area =5): 0.114 Background PK Height (A): 0.105

Blank Correcte kK Area (A-S): 0.236

concentratj ): 54 .3 270 ‘I’Q«O

Mea 54 .5 sD: 0.24 RSD(%): 0.4
Sample |D: 23 segquence No.: 00023 Ssampler Position: 23
Peak Area (A-s): 0.118 Peak Height (A): 0.157
Background PK Area (A-s5): 0.086 Background PK Height (A): 0.078
Blank Corrected PK Area (A-s): 0.114

Concentration (ug/L ) HiH =26.2

Peak Area (A-s): 0.123 Peak Height (A): 0.166
Background PK Area (A-s): 0.080 Background PK Height (A): 0.079

Blank Corrected PK Area (A-s): 0.119

concentration (ug/L M a27.3 ﬁ 27

Mean Conc (ug/L ): 26.8 SD: 0.77 RSD(%): 2.9
e

Sample I1D: 24 Sequence No.: 00024 sampler Position: 24

Peak Area (A-s): 0.208 Peak Height (A): 0.278

Background Pk Area (A-s): 0.084 Background Pk Height (A): 0.082

Blank Corrected Pk Area (A-3): 0.204

concentration (ug/L ): 46.9

Peak Area (A-s): 0.204 Peak Height (A): 0.278

Background Pk Area (A-S): 0.085 Background Pk Height (A): 0.084

Blank Corrected PK Area (A-s): 0.199

Concentration (ug/L ): 45.9 98% 0'27/ _I_,Q_O

Mean Cconc (ug/L Y & 46 .4 sSD: 0.74 RSD(%): 1.6

—————e

R N O . . L A T R I T e T I A L

sSample |D: 25 sequence No.: 00025 sampler Position: 25

Peak Area (A-s): 0.189

eak Height (A): 0.242

Background Pk Area (A-s): 0.101 Background PK Hei 100
Blank Corrected PK Area (A-35): 0.184
concentration (ug/L I 42 .4
4 )
’ 109



Preak 5 CA): 0.238

TK§round PK Height (A): 0.105

5 )
s 72 273

gh: 0.353 RBD(%)Y: 1.2

Peak Area (A-35): 0.192
Background PK Area (A-s): 0.10
Blank Corrected PK Area (A-S
cConcentration (ug/L )i

Mean Conc

P N A I A i B R e A A

sample ID: 26 seguence No.: 00026 Samplier Position: 26

The sample absorpance is greater than that of the highest standar
Peak Area (A-s): 0.272 Peak Height (A): 31
Background PK Area (A-s): 0.119 BacKground P CAD 90T
Blank Corrected PK Area (A-s): 0.268
concentration (ug/L ) I 61.6

The sample absorbance is greater
Peak Area (A-s): 0.276

Background PK Area (A-3):
Blank Corrected PK Area
concentration (ug/L :

At of j(the highest stangard.
- Height (A): 0.334
Background PK Height (A): 0.106
-8): 0.272

R72 420

The sample sorbance is greater than that of the highest standard.
Mean Co (uga/L I 62 .1 8sD: 0.67 RSD(%): 1.1

B N T T N e A o T A R e i

sampie iDi 2% SEQUSHCE NO.: 00027 sampler Position: 27
Peak Area (A-sS): 0.111 Peak Height (A): 0.154
Background PK Area (A-s): 0.101 Background Pk Height (A): 0.118
Blank Corrected Pk Area (A-3): 0.107

concentration (ug/L ): 24 .6

Peak Area (A-s): 0.115 Peak Height (A): 0.155
Background PK Area (A-s5): 0.072 Background PK Height (A): 0.066

Blank Corrected PK Area (A-s): 0.110 6

Concentration (ug/L ): 25.3 / ) 75

Mean conc (ug/L b I 25.0 SD: 0.54 RE8D(%): 2.2
sample ID: 28 Sequence No.: 00028 Sampler Position: 28
Peak Area (A-s5): 0.201 Peak Height (A): 0.274
Background PK Area (A-s): 0.078 Background PK Height (A): 0.074
Blank Corrected PK Area (A-s): 0.197

concentration (ug/L Y 45 .3

Peak Area (A-s): 0.204 Peak Height (A): 0.270
Background PK Area (A-s): 0.079 BacKkground PK Height (A): 0.076

Blank Corrected PK Area (A-s): 0.200

concentration (ug/L ) : 46.0 /037 ;2731.&0

Mean Conc (ug/L b I 45 .6 0.49 RSD(%): 1.1
———

sample 1D: 29 Sequence No.: 00029 sampler Position: 29

Peak Area (A-35): ~-0.002 Peak Height (A): 0.009

N 1186




Background PK Area (A-s): 0.030 Background Pk Height (A): 0.021
Blank Corrected PK Area (A-35): -0.006

concentration (ug/L ): b JE
Peak Area (A-s5): -0.001 Peak Height (A): 0.011
Background PK Area (A-s5): 0.027 Background Pk Height (A): 0.019

Blank Corrected PK Area (A-s5): -0.003

concentration (ug/L ): -1.3 ZJ‘" w CQQ &Qk (O)

—

Mean Conc {ug/L il -1.4 8D: RSD(%): 11

P
Sample ID: 30 seguence No.: 00030 sampler Position: 320
Peak Area (A-s5): 0.147 Peak Height (A): 0.194
Backdground PK Area (A-3): 0.034 Background PK Height (A): 0.021
Blank Ccorrectéed PK Area (A-=-5): 0. 142
concentration (ug/L ) 32.7
Peak Area (A-s): 0.150 Peak Height (A): 0.202
Background PK Area (A-s5): 0,038 Background PK Height (A): 0.024

Blank Corrected PK Area (A-s5): 0.145 Eg

concentration (ugsL ) : 33.4 -3/ w Cal. ©=f. 655)

Mean Conc (ug/L ): 33.0 SD: : RSD(%): 1.3
sampie I1D: 31 Sequence No.: 00031 sampler Position: 31
Peak Area (A-s): 0.117 Peak Height (A): 0.141
Background PK Area (A-s5): 0.076 Background PK Height (A): 0.060
Blank Corrected PK Area (A-3): 0.112

concentration (ug/L )i 2%5.9

Peak Area (A-s): 0.128 Peak Height (A): 0.149
Background PK Area (A-3): 0.069 Background PK Height (A): 0.064

Blank Corrected PK Area (A-s): 0.124

concentration (ug/L ): 28.5 2/’/ ;274

Mean Conc (ug/L ): 27.2 SD: 1.83 RSD (%) : .8
Sample 1D: 32 seguence No.: 00032 Sampler Position: 32
Peak Area (A-35): 0.202 Peak Height (A): 0.267
Background PK Area (A-s5): 0.079 Background PK Height (A): 0.074
Blank Corrected PK Area (A-35): 0.197

concentration (ug/L )¢ 45 .5

Peak Area (A-s): 0.205 Peak Height (A): 0.279
Background Pk Area (A-35): 0.081 Background PK Height (A): 0.080

Blank Corrected PK Area (A-s): 0.200

concentration (ug/L ): 46 .1 93% ;7(/ +;20

Mean Cconc (ug/L ) 45 .8 sD: 0.47 RSD (%)

——

D i . I I e R R R

sample 1D: 33 Sequence No.: 00033 Sampier Position: 33

M ® <1



Peak Area (A-s): -0.002 Peak Height (A): 0.011

Background PK Area (A-s): 0.033 Background PK Height (A): 0.025
Blank Corrected PR Area (A-5): -0.007
concentration (ug/L ¥ =M.
Peak Area (A-s): -0.002 Peak Hejght (A): 0.012
Background PK Area (A-s5): 0.034 Background Pk Height (A): 0.023
Blank Corrected PK Area (A-5): -0.006
il

Cconcentration (ug/L ): -1.5 ALL4 éZ’]ED
Mean Cconc (ug/L D 1 =1.5 Sb: 0.05 RSD(%): 8.3

Vil o S,
sample ID: 34 sequence No.: 00034 sampler Position: 34
Peak Area (A-s5): 0.085 Peak Height (A): 0.139
Background PK Area (A-s): 0.040 Background PK Height (A): 0.026
Blank Corrected Pk Area (A-3): 0.080
concentration (ug/L ): 18.4
Peak Area (A-5): 0.090 Peak Height (A): 0.144
Background PK Area (A-s5): 0.035 Background PK Height (A): 0.025

Blank Corrected PK Area (A-s): 0.085

concentration (ug/L ): 19.5 95% ;2'75 +;2,0

Mean Conc (ug/L ) 19.0 sSD: 0.81 RSD(%): 4.2

B . I L A O . R R L . R e R . I

sample ID: 35 Seguence No.: 00035 sampler Position: 35

Peak Area (A-5): 0.203 Peak Height (A): - ©
Background PK Area (A-s5): 0.121 Background ajignt (A): 0.113

Blank Corrected PK Area (A-sS): 0.19
4 tﬂi])Peak Height (A): 0.246

concentration (ug/L ) I 45 .7
Background PK Height (A): 0.115

45.4 ;2;77Q9

mMean : 45 .5 sSD: 0.24 RSD(%): 0.5

Peak Area (A-3): 0.202

Background PK Area (A-5):
Blank Corrected PK
concentration

R T i A A A e e R A

Sample |ID: 36 Sequence No.: 00036 Sampler Position: 36

The sample absorbance is greater than that of the highest standard.
Peak Area (A-35): 0.288 Peak Height (A): 0.8
Background PK Area (A-5): 0.138 Background PK Hel
Blank Corrected PK Area (A-s): 0.284
concentration (ug/L ): 65.3

(A)Y: O.128

Gf the highest standard.
Peak Height (A): 0.352
Background PK Height (A): 0.126

Peak Area (A-s): 0.284
Background Pk Area (A-s5): 0.1324
Blank Corrected PK Area (A-

The sample absorbance is greater’;?a

0.279

concentration (ug/L ): 64.3 0’27(0_{_20
The sample abs is greater than that of the highest standard.
Mean Cconc : 64 .8 sSD: 0.74 RSD{(%)Y: 1

S "'188






